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Tetrodon  caudofasciatus^QtiJither  Cat.  Fish.  Brit.  Mus.,  viii., 
1870,  p.  804,  of  which  T,  callisternus  is  a  synonym. 

„  234— for  Tropidostethu9  rhothophHut,  read  Iso  rhothophilu^, 

„  247— at  third  line  from  bottom  for  "  elytra  •24"  read  "elytra  2-4." 

M  298^1ine  4  from  bottom,  for  abtuse  read  obtuse. 

„  308— line  20  for  m  (OlIO)  read  m,  (OlIO). 

„  804— line  10    „   y   (102)     „     y  (l02). 

„  818 — ^line  9,  for  ''Inserte,"  read  "IncertsB  " 

EXPLANATION  OF   PLATE   XIV. 


For  fig.  10  read  fis:,  9. 

SCAPHITBS  BRUCIFOBUIP,  Eth.fiL 

Fig.  10.     Back  of  limonitecast  showing  sutures  and  sculpture. — X2. 
EXPLANATION   OF  PLATE  XL. 


First  and  second  line  from  bottom,  for  m  0110  read  m,  (OliO). 
And  add  Fig.  5,  Plan  of  Fig.  4. 
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2^0TE3  ON  THi  ZOOLOGY  of  PAANOPA  or  OGBAN  ISLAND 

AND  NAURU  OB  PLEASANT  ISLAND,  GILBERT 

GROUP. 


The  material  described  in  the  following  pages  was  either 
collected  for,  or  presented  to  the  Trustees  by  Messrs. 
F.  Danvers  Power  and  A.  E.  Stephen,  who  visited  Ocean 
and  Pleasant  Islands  on  behalf  of  the  Pacific  Islands  Co., 
Ltd  ,  of  this  City.  R.  E. 


THE  BIRDS. 

By  Alfred  J.  North,  Ornithologist 


Only  five  spirit  specimens  were  obtained,  referable  to  the 
following  four  species: — 

ACROOEPHALUS  REHSEI,  Finsch, 

Rehsen  Reed  Warbler, 

•CalamoJierpe  syrinx  (non  Kittl.),  Finsch,  Ibis,  1881,  p.  246. 
Calamoherpe  rehiei^  Finsch,  Ibid,  1883,  p.  148. 
Tatare  rehsei,  Sharpe,  Brit.  Mas.  Cat.,  Bds.,  vii.,  1883,  p.  528. 

Two  specimens.  Dr.  O.  Finsch,  who  visited  Pleasant  Islalid 
on  the  24th  July,  1880,  and  was  the  first  naturalist  to  land  On 
its  shores,  gives  an  interesting  account  of  this  species  in  his 
"Letters  from  the  Pacific,"  published  in  "The  Ibis"  in  the  fol- 
lowing year.  It  is  known  in  the  Island  by  the  Mfluru  native 
name  of  Tereet. 
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TOI'ANUS  INCANUS,    I'teiU. 
Grey -ramped  Sandpiper, 

Totanm  incanusy  Vieill.,  Noqv.  Diet.  Hist.  Nat.,  vi.,  1816,  p.  400. 
lletcractitis  incanus,  Sharpe,  Brit.  Mas.  Cat.,  Bds.,  xxiv.,  1896,. 
p.  453. 

A  single  specimen.     Nauru  native  name  Tekr  (A)  ret. 

MiCRANOUS    LEUCOCAPILLUS.  Gould. 

White-capped  Noddy. 

Anous  leucocapillus,  Gould,  Proc.  Zool.  Soc,  1845,  p.  103. 
Micranous  leucocapillw%  Saundera,  Brit.    Mos.    Cat.,   Bds.,  xxv.,^ 
1896,  p.  145. 

One  specimen.     Nauru  native  name  Teror. 

Gygis  CANDIDA,  Ginelui. 

White  Tmi. 

Stenia  Candida,  Gmel.,  Syst.  Nat.,  i.,  1788,  p.  607. 

Gt/fjis  Candida,  Saunders,  Brit.  Mus.  Cat.,  Bds.,  xxv.,  1896,  p.  149^ 

One  specimen.     Nauru  nntivj  name  Te  gigea. 


THE   REPTILES. 
By  Edgar  R.  Waite,  F.L.S.,  Zoologibt. 

Three  species  of  Lizards   ^ere   obtained,   all   known   from 
neighbouring  islands,  they  are  : — 

Gehijra  oceanica,  Lesson. — Ocean  Island. 

Ly{foso)fta  cifaniintm^  Lesson. — Pleasant  and  Ocean  Islands. 

I  uf/osoma  atrocostatum,  Lesson. — Pleasant  Island. 


THE  FISHES. 
By  Edgar  R.  Waite,  F.L.S.,  Zoologist. 

Gauged  by  the  small  number  of  species  placed  in  our  hands^ 
no  serious  effort  seems  to  have  been  made  to  collect  the  fishes 
of  the  islands.  Those  obtained,  as  would  be  expected,  are 
common  to  many  of  the  Polynesian  Islands,  and  are  interesting 
as  extending  the  known  habitats  of  the  species,  and  being,  as 
far  as  I  am  aware,  the  only  specimens  recorded  from  the- 
islands. 


Digitized  by  VjOOQIC 


NOTES  ON  THE  ZOOLOGY  OF   PAANOPA  AND  NAUBU — WAITE.  B 

As  both  Pleasant  and  Ocean  Islands  are  purely  oceanic,  their 
fauna  may  not  be  so  rich  as, those  of  a  group,  ap,  for  example, 
the  Marshall  and  the  Gilbert  Groups,  to  which,  politically,  tho 
islands  are  respectively  attached. 

Pleasant  Island,  (Nauru,) 

Gyinnothnrax  pictua^  Ah  I. 

FtHtnlaria  depressa,  Gii other. 

Mulloide.s  namoensisy  Giiother. 

Caran^v  hipp(K%  LiuDsens.     (Regarded  as  poisonous   at 

times !  )  . 

Anthias  pdeurotaiiiay  Bleeker. 
Cirrhites  tnaculatus,  Lacep^de. 
(ihjphidoiUm  hrtnvnriipjiiy  Bennett. 
Thalassoma  purpurea^  Forskal. 
Thalattsnma  melanovhir,  Bleeker. 
Ten  this  lineatusy  Linuasas. 
Teuthu  trio8teffw%  LiuiiaBiis. 
XaseuH  unirornhy  Forskal. 

Salarias  periopthalmitSy  Cuvier  and  Valenciennes. 
Iihomboidichtht/fi  panthennus^  Riippell. 

Ocean  Island,  (Paanopa,) 

G]imnothora,i'jiavomartimatHHy  Riippell. 

G ipimothoraj'  tessellatus^  Richardson. 

TyhiHuruH    platurun,    Riippell      (?   =    llehnv     depressa 
Glint  her). 

Fiffttilaria  dejtresm,  Giinther. 

Hnlocmti  UH  i'ri/thrceusy  Gnniher,  (Native  name  Te  hreno), 

ProviethuhtJfifs  promethem,  Cuvier  and  Valenciennes. 

CarariA'  hipjKm,  Linneeos. 

Kuhlia  tmiiura,  Cuvier  and  Valenciennes. 

Kpinepheluii  merra,  Bloch. 

Teitthis  (rioHteffiis,  Linnaeus. 

GtfbiuH  albopiinctattiHj  Cuvier  and  Valenciennes. 

Salarias  weleatins,  Cuvier  and  Valenciennes. 
The  following  are  given  as  native  names  at  Ocean  Island,  as 
specimens  were  not  obtHined  the  species  cannot  be  given. 

Hammer-headed  Shark,  Te-pahm  te  anoa. 

Tiger  Shark,  Kinurr. 

Flying  Fi>h,  Te-noutL 

Palu,  Te-kanehi'h', 
The    last-named,  of    which   I   have   seen  a   photograph,   is 
Rurettm  pretumm,  Cocco,   a  species  I  first  recorded  from   the 
South  Pacilic.  * 


1  Waite— Aust-  Mus.  Meiu  ,  iii.,  1SU9,  p.  530 
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THE  MOLLUSCA. 

By  C.  Hedlby^  Cofaciiologifil. 


The  ooUeotion  of  shells  brought  trom  Pleasant  tskiid  includes 
no  new  or  remarkable  forms.  All  commonly  oooar  in  the 
Oentral  Pacific*    The  species  are  as  follbWs  :-^ 

Acnuea  steUaeformu^  ReeVe. 
TrBchxu  nmcidattiSf  Linne. 
Turbo  argyrostomus^  Linne. 
Nerita  plicatMy  Linne. 
Helicina  mtmva,  Ghonld. 
Vanikoro  petitianay  Reclnz. 
lanthina  ianthina.  Lhme. 
Cerithium  columna,  Sowerby, 
Cypraa  arenosa.  Gray. 

,,       arahicay  Ljnne. 

„       cameola,  Linne. 

„       eaput'SerpentUy  Linne. 

„       ckerculay  Linne. 

„       1iel%*olay  Linne. 

„       uahelUiy  Linne. 

,,       monetay  Linne. 

„       nucleuny  Linne. 

„       reticulata,  Martyn. 

„       Hcurray  Chemnitz. 

„       stoliday  Linne. 

„       talpa,  Linne. 

„       tereSy  Gmelin. 

„       tigrisy  Linne. 

„  rentricosay  Linne. 
Purpura  hippocastaneumy  Lamk. 

„       armigeroy  Chemnitz. 
SUtrum  dnmoHumy  Conrad. 

„  horriduMy  Lamk. 
Mitra  pontijicalisy  Lamk. 
Conus  auratusy  Hwass. 

„      glafiHy  Hwass. 

19       geographusy  Linne. 

„       hebraeuSy  Linn. 

„       liridusy  Hwass. 

„       miliarisy  Hwass. 

,,       lattnsy  Hwass. 
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Stenogyra  gracilis,  Hntton. 
Modiola  australis,  Ghray. 
Melina  pema,  Linn. 
Libitina  guinaica,  Lamk. 
Circe  pectinata,  Linne. 
Venus  reHculata,  Linne. 
Tridacna  elongata,  Linne. 
Chama,  sp. 


THE  ABTHEOPODA. 
By  W.  J.  Rainbow,  F.L.S.,  Entomologist. 


Very  few  specimens  in  this  division  were  collected,  and  these, 
which  are  enumerated  below,  are  well  known  Pacific  forms.  It 
is  apparent,  from  the  material  obtained,  that  no  serious  effort 
at  collection  was  made,  otherwise  the  results  would  undoubtedly 
have  been  greatt^r.  Nevertheless,  the  collection,  small  as  it  is,  is 
important  and  of  interest,  seeing  that  nothing  has  hitherto 
been  published  concerning  the  fauna  of  these  small  and  out  of 
the  way  Islands. 

The  following  is  a  list  of  the  specimens  obtained : — 

Order  ARANEID^. 

Family  ULOBORID^. 

Genus  Uloborus,  Latr. 

Uloborus  oeniculatus,  Oliv. 

This  species  is  widely  distributed,  occurring  in  nearly  all 
tropical  regions. 

Loc, — Pleasant  Island. 

Family  ARGIOPID^. 
Genus  Tbtragnatha,  Latr, 
Tetragnatha  panopea,  L,  Koch, 
Previotisly  recorded  from  the  Islands  of  Tanna  and  Malo> 
kula,  New  Hebrides;  Samoa;  and  Noumea,  New  Caledonia. 

Loc, — Pleasant  Island. 

Genus  Araneus,  Clerck  (=  Kpeira,  and). 
Araneus  theisii,  Walck, 
This  species  is  common  in  all  tropical  regions. 
Loc, — Ocean  Island. 
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Family  CLUBIONID^. 

Genus  Heteropoda,  Latr. 

Heteropoda  venaioria,  Linn, 

This  species,  like  the  preceding,  is  also  common  in  all  tropical 
legions. 

Loc, — Ocean  and  Pleasant  Islands. 

Family  ATTID^. 

Genus  Plexippus,  C,  Koch, 

Plexippus  paykulli,  And. 

Very  widely  distrihated — in  fact,  cosmopolitan. 
f^oc. — Pleasant  Island. 

Order  MYHIAPODA. 

Two  specimens  of  the  genus  JuIuh,  Linn.,  were  collected  on 
Pleasant  Island,  bat  were  too  immature  for  specific  de^'ermination. 
The  native  name  for  these  creatures  is  Te  tapoa. 

Order  COLEOPTERA. 

Family  TROGOSITID^. 

GtNUs  I.atol.f>va,  lleitt, 

LATOLiEVA   INCENSA,  (flUff. 

Previously  recorded  from  Am  ;  Salwatty  ;  New  Guinea. 
L(fc, — Pleasant  Island. 

Family  CLERID^. 

Genus  Corynetes,  Jlerbst, 

Corynetes  ca':RULEUS,  De  Geer, 

This  species  is  cosmopolitan. 
Loc, — Pleasant  Island. 

Family  ELATERID^. 

Genus  Monocrepidius,  Ksvh, 

MONOCREPIDIUS  umbkaculatus,  Cmid, 

Previously  recorded  from  New  Guinea  and  Fanafuti,  Ellice 
Group. 

Loc, — Ocean  and  Pleasant  Islands. 

Family  BOSTRYCHID^. 

Genus  Rhizopertha,  Steph, 

Rhizopertha  relioiosa,  Boml. 

Previously  recorded  from  New  Britain  and  New  Guinea. 
Lfjc— Pleasant  Island. 
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Family  CEDEMERID^. 

Genus  Nacerdes,  Schm^ 

Nacerdes  transmarixa,  Bainh. 

Previously  recorded  from  New  G-ainea  and  Funafuti,  Ellice 
Orou  p. 

Loc, — Ocean  and  Pleasant  Inlands. 

Order  ORTHOPTEBA. 

Family  CONOCEPHALID^. 

Genus  Conocephalus,  Thund, 

Conocephalus  troudeti,  Le  GuiU 

Previously  recorded  from  Northern  Australia  and  New  Guinea. 

Loc. — Pleasant  Island. 

Family  CEUIPODID^. 

Genus  Pachytylus,  Fieh. 

Pachytylus  cinerasceus,  Scfiaff, 

This  species  which  is  widely  distributed  is  very  variable,  both 
in  size  and  colour.  It  has  been  lecorded  from  Victoria  River, 
N.  Australia ;  New  Zealand  ;  New  Hebrides  ;  Sandwich  Islands ; 
Oorea;  Mauritius ;  South  Africa  ;  Teneriffe ;  Madeira. 

Loc, — ^Pleasant  Island. 

Order  LEPIDOPTERA. 

No  Butterflies  were  obtained,  but  several  Moths  were  col- 
lected. These  were,  unfortunately,  too  worn  to  he  of  value. 
Amongst  them  there  was  one  of  the  Sphingid®,  from  Pleasant 
Ihland,  probably  a  species  of  Aamneryx,  Butl.,  but  it  was  too 
broken  to  permit  one  to  speak  with  certainty.  Other  species 
were: — 

Family  APAMIID^. 
Genu3  Amyna,  Gum. 
Amyna  octo,  Ouhu 
Previously  recorded  from  the  Ellice  and  Gilbert  Groups. 
Loc, — Ocean  Island. 

Family  REMIGIID^. 

Genus  Remigu,  Gum, 

Remigia  translata,  Walk, 

This  species  has  been  recorded  from  Ceylon;  Marshall 
Islands  ;  and  the  Ellice  Group. 

Loc, — Pleasant  Island. 
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THE  CRUSTAjO^A  ^nd  ECmNODERMATA. 
By  T.  Whitelegge,  Zoologist. 


The  collection    oonsiBts  of  fifty-two    spedmenSy-rforty-two- 
Crnfltaoeans  aad  ten  Echinodenns.    The  species  are  as  follows : — 

Crustacea. 
Micippa  philyra,  Herb9t. 
Daira  perlata,  Herbst. 
Kriphia  scabrtcula,  Dana. 
Cardisoma  hirtipes,  Dana. 
Oecarcinus  lagostoma  /,  Edwards. 
Ocypoda  corditnana,  Desmarest. 
Oeograpsiis  crinipes,  Dana. 
Cenobita  spinosa^  Edwards. 
C.  rugosUf  Edwards. 
Clihanarius  taeniatus,  Edwards. 
Calcimis  herbsti,  De  Mann. 
Atya  bisulcata,  Randall. 
Gonodactylus  tri^pinosa,  White. 

ECHINODERMS. 

Echinothrhe  turcarumy  Schym. 
Heterocentrotus  mmnillatusy  Klein. 
Echinmnetre  Incunta,  Leske. 
E.  ohlonga^  Blainville. 
Ophiocmna  brevipeSf  Peters, 
Muelleria  echinites,  Jaeger. 
Holothiiria  atra,  Jaeger. 

CRUSTACEA. 

Micippa  philyba,  Herbst 

Micippa  philyra  (Herbst.),  H.  Milne  Edwards,  Hist.  Nat.  Cro^t.^ 
i.,  1834,  p.  330 ;  A.  Milne  Edwards,  Nonv.  Arch.  Mus., 
viii.,  1834,  p.  239,  pi.  xi.,  fig.  2. 

Two  small  males  of  this  species  were  obtained  at  Pleasant 
Island. 

Daiba  peblata,  Herb9t 

Daira  Perlata  (Herbst,),  Dana,  Crust.  U.S.  Explor.  Exped.,  i.,  p. 
204,  pi.  X,  fig.  14. 

Two  males  and  two  females  from  Pleasant  Island. 
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EfiiPHU  SCA6RICULA,  Dana, 

Eriphia  scabrkula^  Dana,  Crust.  U.S.  ^zplor.  Bzped.,  i.,  p.  247, 
p].  ziv.,  fig.  5a. 

A  single  specimep  is  present  in  the  ooUection. 

Gardisoma  hirtipes,  Dana. 

Discoplax  longipes^  A.  Milne  Bdwards,  Nonv.  Arch.  Mas.,  ix.,. 
1873,  p.  294,  pi.  XV. 

A  fine  male  specimen  of  this  species  was  collected  at  Pleasant 
Island. 

Length  of  carapace  68  mm. 

Bredth  of  carapace  74    „ 

Total  width  with  legs'extended 855    „ 

GeCARCINUS  LAG08T0MA,  H.  Mihie  Edwards.  ? 

Gecarcmus  lagosioina^  H.  Milne  Edwards?,  Hist.  Nat.  Omst.,. 
ii.,  1837,  p.  27 ;  Ann.  Sci.  Nat.,  (3),  xx.,  1863,  p.  203  ; 
Ortmann,  Zool.  Jahrbiich.,  x,  1897,  p.  337. 

A  single  example  of  this  genus  is  present  in  the  collection 
from  Ocean  Island.     A  great  deal  of  uncertainty  exists  in  re- 

Srd  to  the  only  species  recorded  from  the  Pacific,  Oecarcinus 
ostoma,  Milne  Edwards,  which  was  supposed  to  have  been 
collected  in  Australia  by  Quoy  and  Gaimard.  Ortmann  con- 
siders the  locality  as  erroneous,  and  also  that  Mier's  figure 
truly  represented  G.  lagostoma^  M.  Edwards.  The  latter 
author  has  examined  what  he  surmises  is  the  type  of  the  species,, 
from  M.  Gn6rin*s  collection.  The  specimen  under  notice  ia 
apparently  distinct  from  that  figured  by  Miers,  and  may  pos- 
sibly be  the  original  G.  layostoma^  M.  Edwards.  Under  these 
circumstances  I  propose  to  describe  the  species  under  this 
name,  and  trust  to  future  investigators  to  determine  the  true 
position  of  it. 

The  carapace  is  60  mm.  long  and  78  mm.  wide,  the  frontal 
region  is  strongly  convex  and  the  lateral  regions  are  broadly 
and  evenly  rounded.  The  orbits  measure  11  mm.  by  8  mm., 
and  the  frontal  process  is  12  m  m.in  length.  The  front  has  a 
slightly  raised  granular  margin,  which  is  continued  on  each 
side  to  the  inferior  orbital  hiatus,  the  granules,  as  the  latter  is 
approached,  gradually  increase  in  size  and  in  distance  apart. 
The  rudimentary  antero-lateral  line  is  represented  by  a  very 
faint  ridge,  which  commences  at  the  external  orbital  border,  and  is 
continued  for  a  distance  equal  to  the  length  of  the  orbit.  The 
apex  of  the  basal  joint  of  the  second  antennae  is  almost  in  con- 
tact with  the  external  angle  of  the  front;  immediately  below 
its  insertion,  a  well  marked  granular  ridge  arises  and  is  con- 
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tinued  to  within  a  short  distance  of  the  end  of  the  faint  antero- 
lateral line ;  its  total  length  is  about  18  mm.  The  upper  sur- 
face of  the  carapace  is  smooth,  glossy  and  closely  punctate. 
The  post-orbital  region  is  plain,  and  the  post-frontal  space  has 
two  low  rounded  elevations;  in  advance  of  the  latter  a  pair  of 
very  faint  transverse  lines  are  present;  they  can  only  be  seen 
with  difficulty  and  at  certain  angles.  A  well  defined  median 
groove  exists  on  the  anterior  third  of  the  carapace,  and  a  lateral 
pair  extends  from  the  orbits  to  the  anterior  border  of  the  car- 
diac region.  The  course  of  the  grooves  is  marked  by  four 
pairs  of  depressed  yellow  spots.  The  first  pair  are  situated 
about  their  own  diameter  from  the  external  orbital  border,  and 
mark  the  commencement  of  the  grooves,  the  second  are  15  mm. 
posterior  to  the  first  pair,  and  33  mm.  from  each  other,  the 
third  are  15  mm.  apart  and  about  the  same  distance  from  the 
two  preceding,  and  9  nmi.  from  the  last  pair. 

The  pterygostomial  region  is  quite  glabrous;  the  inflected 
surfaces  and  the  meral  joints  of  the  legs  are  more  or  less  covered 
with  squamiform  granulations ;  the  inferior  surface  of  the  body 
is  smooth  and  remotely  punctate. 

The  external  maxillipedes  agree  in  shape  and  size  with 
de  Haan*s  figure  of  Geiarcinus  ruricola}  In  the  figure 
given  by  Miers'-'  the  interno-distal  angle  of  the  third 
joint  is  depicted  as  being  rounded  and  the  outer  border  is  about 
twice  as  long  as  the  inner.  In  the  specimen  under  notice  the 
third  joint  has  the  lateral  borders  of  equal  length,  and  the  in- 
ternal angle  is  a  little  more  prominent  that  the  outer,  with  a 
moderately  large  emargination  in  the  middle  of  the  distal 
border,  behind  and  below  which  the  fourth  joint  is  articulated, 
the  upper  two-thirds  of  the  joint  being  exposed.  The  merus 
joints  of  the  first  pair  of  legs  have  a  double  row  of  large  alter- 
nating giauulco  along  the  anterior  border,  and  a  broader  serias 
confined  to  the  proximal  half  of  the  posterior  angle. 

The  upper  surface  of  the  carpus,  the  external  surface  of  the 
palm  and  fingers  are  closely  punctate,  the  extremities  of 
the  fingers  are  studded-  with  horny  granules,  or  rudimen- 
tary spines.  The  left  hand  is  much  the  larger,  it  is  70  mm.  in 
length  and  30  mm.  in  depth  at  the  base  of  the  fingers;  the 
latter  are  widely  separated  and  meet  only  at  their  tips.  The 
fingers  of  the  right  hand  are  almost  in  contact  throughout 
when  closed ;  their  inner  edges  are  armed  like  the  left  with  a 
series  of  about  five  tubercles  on  the  lower,  and  three  closely 
placed  denticles  on  the  proximal  portion  of  the  upper  border. 
The  last  three  joints  of  the  ambulatory  legs  are  armed  with 

1  De  Haan — Fauna  Japon.,  Crust.,  ]833,  pi.  C. 
^MieiB—Chall.  Rep.,  Zool.,  xvii ,  pi.  xviii.,  figs.  2,  b  and  c 
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horny  spinules,  the  fifth  joint  has  two  rows  seated  on  the  angles 
of  the  upper  border,  the  sixth  has  four  and  the  seventh  six 
rows,  all  of  which  are  confined  to  the  prominent  angles  of  the 
joints.  Between  the  bases  of  the  fourth  and  fifth  legs  there 
is  a  series  of  long  hairs,  which  are  probably  similar  in  func- 
tion to  those  occurring  at  the,  bases  of  the  third  and  fourth  legs 
in  the  genus  Octjpoda  and  also  in  Geograpsus  cri7iipes,  Dana. 

OcTPODA  CORDIMANA,  Desmarest. 

Ocijpoda  cordimana,  Desmarest,  Consid.  sur  le  Crnstaces,  1803, 
p.  121;    Miers,    Ann,  Mag.  Nat.  Hist.,   (5),   x.,   1882,  p. 
387,  pi.  xvii,  fig.  9.     . 
A  single  half  grown  male  example  is  present  in  the  collection. 

Geograpsus  crinipes,  Dana, 
Oeofjrapms  crinipes^  Dana,  Crust.  U.  S.  Explor.  Exped.,  i.,  p.  341, 
pi.  xxi.,    fig.  6;     Whitelegge,   Aust.    Mas.    Mem.,    iii.,    2, 
p.  139. 
A  fine  male  example  of  this  species  was  obtained  at  Pleasant 
Island. 

Cenobita  spinosus,  H,  Milne  Edwards, 

( 'enohita  spinostiSy  H.  Milne  Edwards,  Hist.  Nat.  Crust.,  ii.,  1837» 

p.  242. 
Cendita  olivieri^  Owen,  Voy.  *'  Blossom,"  1839,  p.  84. 
Cenobita  brunnea,  Dana,  Crust.  U.S.  Explor.   Exped.,  i.,    1852, 

p.  420,  pi.  xxix.,  fig.  10. 
I  a  Iff  us  hirsntns,  Hess,  Decap-krebs.  Ost.  Austral.,  1865,  p.  36, 

pi.  vii.,  fig.  16. 
Cenobita  olivieri  and  C,  brunnea  (Dana),  Haswell,  Aust.  Mas. 

Cat,  v..  Crust.,  18S2,  p.  160-161. 
Two  specimens  of  this  species  were  obtained  at  Pleasant  Island 
iu  the  shells  of  Turbo  argyrostoma,  Linne. 

Cenobita  rugosa,  H,  Milne  Edwards,. 

Cenobita  rugosa,  H.  Milne  Edwards,   Hist.  Nat.  Crust.,  ii.,  1887, 
p.   24i;    Dana,  Crust.    U.S.'  Explor.  Exped.,  i.,  1852,  pi. 
XXX.  figs.  1-2. 
Three  specimens  are  present  in  the  collection. 

Clibanarius  t^niatus,  //.  Milne  Edwards, 
Clibanarius  tceniatus,  H.   Milne  Edwards,  Ann.  Sci     Nat.,  Zool. 

(3),  X.,  1848,  p.  62. 
Pagur us  clibanarius,  Qxio J  and  Gaimard,  Voy.  "  Uranie,**  Zool., 
Crust,  pi.  Ixxviii.,  fig.  1. 
A   single   example   of    this    beautifully   marked  species    was 
obtained  at  Pleasant  Island. 
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Galcinus  HEBB9TI,  De  M<mn. 
Calcinus  tibicen,  p.  MiUe  Edw«rd9,  Hi^t.  Nat  Gro^i^  ii.,  1837^ 
p.  229 ;  At^»,  Ca?.  ft^ga.  Aaim..  Onwt.,  1849,  pi.  xlvi.,  fig.  3. 
Calcinus  herhsU^  Q^  M%im,  AkcI^.  Nabirg.»  liii.|   1,  fig.,   1887, 
p.  437. 
Them  are  four  Qsai^plo^  of  this  cooibioii  spfKU]^  from  Ploasaot 
Island.  . 

Atta  bisulcata,  Randall. 

Atya  hktdcata^  Raadall,  Joarn.  Acad.  Nat.  Soi.  Phil.,  viii.,  p.  140r 
pi.  V,  fig.  5. 
Aboat  twentj  young  examples  which  are  with  some  hesitation 
referred  to  this  species.      The  specimens  are  too  immatare  to- 
determine  satisfactorily. 

GONODACTTLUS  TRTSPIN08U8,  White. 

Gonodactylm  trispinosits,  White,   Miers,  Ann.  Mag.  Nat.  Hist.,. 
(5),  v.,  1880,  p.  121,  pi.  iii.,  fig.  10. 
One  specimen  of  this  species  from  Pleasant  Island. 


SGHINODEBMS. 

BCUINOTHRIX  TVBCABUM,  Schym. 

Kchinothrix  turcarum   (Schym.),   Agassiz,   Rev.    Echini,    Mem. 
Mns.  Oomp.  Zool.,  iii.,  p.  416,  pi.  iiia,  fig.  3. 
One  specimen  from  P4ea8ant  or  Ocean  Island. 

Heterooentbotus  Mamillatus,  Klein. 
Heterocentrotus  mamillatus  (Klein),   Ag^siz,  Rev.   Echini,   iii.^ 
p.  428. 
Two  specimens  from  Ocean  or  Pleasant  Island.     The  spines 
are  dark  purple  with  one  or  two  sabterminal  whitish  rings. 

EcaiNOMBTBA  LUCUNTER,  Leske. 

Echi7U)tn€tra  Uminter  (Leske),  Agassiz,  Rev.  Echini,  iii.,  p.  341. 
A  single  example  from  Ocean  or  Pleasant  Island. 

ECHINOMETBA  OBLONOA,  Blaiuville. 

Echinonietra  ohhmga    (Blainville),    Agassiz,    Rev.   Echini,    iii.,. 
p.  433. 
A  solitary  specimen  was  obtained  at  Ocean  or  Pleasant  Island, 

OPHiOCOBiA  BBEVIPES,  Peters. 

Ophiocoma  brevipes,  Peters,  Arch.  Natnrff.,  xviii ,  1852,  p.  85. 

A  small  immatare  example  is  referred  to  this  species.    Ocean, 
or  Pleasant  Island. 
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ttuELLiiBtA  ECBtNitfid,  Jaeger, 
MuMeria  echinUes^  J^^gef,  be  J^oli^,,  1833^  p.  17-18,  pi.  iii., 
fiff-  6;  &emper»Beigen.  Arch.  Phil.,  Holoth«i  L,  1868,  p,  76, 
pi.  XXX.,  fig.  a 
One  ipeeitnen  from  Pleasant  island. 

HoLOTHUBiA  ATBA,  Jaeger. 

Holothuria   atra,   Jaeger,   De    Holoth.,    183^8^   p.     22;    Th*el, 
Ohall.  Bep.,  Zool.,  ziv.,  p.  181,  pi.  yii.,  fig.  4. 
Three  speoimeus  from  Ocean  or  Pleadani  Island. 


HOTBS  AND  ANALYSES    op  PHOSIPHATIO   SPECIMENS 
Bj  Chables  Andebson,  M.A.,  B.Sc^  MibeMlogist; 


Most  ot  these  specimens  were  presented  by  Mr.  F.  Danveira 
Power,  two  being  the  gift  of  Mr.  J.  T.  Arundel. 

1.  This  specimen  is  stalactitic  in  structure  and  has  an  out- 
side layer^  brownish  in  colour  and  about  an  eighth  of  an  inch 
in  thickness,  while  the  interior  shows  coral  structure.  Thg 
outer  layer  is  fairly  hard  and  compact,  carries  warty,  stalactitic 
growths,  and  in  parts  the  surface  is  slightly  mammillated. — 
Ocean  Island. 

2.  Consists  of  a  single  stalactite  about  four  inches  long, 
solid  throughout,  with  internal  coralline  structure.  Like  the 
preceding  it  shows  an  outer  more  compaet  slcin,  slightly  darker 
in  colour.  Here,  hon^ver,  the  contrast  is  not  so  striking,  the 
whole  being  m^e  homogeneous  in  grain  and  of  a  fairly  uniform 
dirty  white    In  this  speciftieti  the  external  surface  is  rough. 

Loc. —  Ocean  Island. 

3.  This  is  an  alluvial  specimen  consisting  of  rounded  and 
subangular  fragments  of  a  prevailing  white  colour,  set  in  a 
matrix  of  finer-grained,  buff-coloured  material.  These  frag- 
ments have  the  characteristic  darker  outer  layer,  and  some 
shew  a  concentric  structure  (pisolitio).  A  balk  analysis  of  this 
specimen  yielded  the  following  result : — 

Moisture  at  100°  C. 

Loss  at  180°  C 

Carbonic  Anhydride  (Coa)  ... 
Organic  Matter  (by  Difference) 
Lime  (OaO) 
Phttephoric  Anbydria^  (PjOj) 


1-69  Vo 
•89 

812 

1-34 
52-80 
39-85 


9919 


Loc. —  Ocean  Island. 
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4.  This  specimen  is  marked  by  a  stratified  arrangement. 
It  consists  of  two  diflFerent  kinds  of  phosphate,  one  white  and 
friable,  the  other  buff-coloured  and  compact,  and  these  are 
arranged  in  irregular  layers.  At  the  junction  there  is  in 
places  a  commingling  of  the  two,  the  darker  shedding  blocks 
into  the  other,  while  it  is  itself  intruded  by  the  latter.  'An 
attempt  was  made  to  get  a  sample  of  the  darker  coloured 
material  for  analysis,  and  a  fairly  homogeneous  piece  gave  the 
following  figures : — 

Carbonic  Anhydride  (Coj)  222  7« 

Loss  OD  ignitioD  (less  C02)  ...     3*84 

Lime(CaO)  53-61 

Fhosphoric  Anhydride  (PA)        3972 

9939 
Ijw, — Ocean  Island. 

5.  Of  an  almost  uniform  white,  and  varies  in  hardness 
between  1  and  3.  It  shews  a  few  shell  remains.  Ou 
analysis  it  was  found  to  have  the  following  composition : — 

Moisture  at  100°  C.  1-48  7o 

Loss  at  180' C 129 

Carbonic  Anhydride  ( Co^)  2*15 

Organic  Matter  (by  Diff.) 513 

Lime(CaO)  5278 

Phosphoric  Anhydride  (P2O5)        36  72 

9055 
Jjtc. — Ocean  Island. 

6.  This  specimen  is  from  an  upraised  coral  formation.  It 
is  hard  and  compact,  of  a  prevailing  white,  and  is  character- 
ised by  the  presence  of  numerous  shells  and  casts  of  molluscrt. 
An  analysis  showed  the  composition  to  be  as  follo^ts  : — 

-     Moisture  at  100°  C.  ...  109  7o 

Loss  at  180°  C -52 

Carbonic  Anhydride  (Co.,)  312 

Orgabic  Matter  (by  Difference)     2  27 

Lime(CaU)  53-21 

Phosphoric  Anhydride  ( PA)         39*08 

1)9-20 
Lf)c, — Ocean  Island. 

7.  Has  a  ferruginous  interior,  which  appears  where  the 
specimen  was  broken  off  from  the  main  mass;  outside  is  a 
layer  of  white  phosphate.  The  surface  is  covered  with  numer- 
ous excrescences,  which  may  be  described  as  botryoidal  in- 
character. 

Loc. — Pleasant  Island. 
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8.  Shows  a  thin  external  layer,  which  is  smooth,  mammil- 
lated  and  brownish.  The  rtmainder  of  the  specimen  is 
apparently  of  coralline  nature. 

Loc, — Pleasant  Island. 

9.  This  is  a  hollow  stalactite,  about  two  inches  long.  It  is 
smooth  and  hard  (about  4)  and  greyish   in  colour. 

Tjtc, — Ocean  Island. 

10.  A  phosphatic  nodule,  roughly  spherical,  about  six-eighths 
of  »u  inch  in  diameter^  and  has  a  fairly  good  enamel  on  some 
parts  of  the  surface. — 

I/Of. — Ocean  Island. 
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JOSSOPORA^  A  NEW  GfWUS  of  PAL-«GZOI0  PBRFORATB 

CORALS. 

By  R.  RrfltBtDGBi  Jutit.,  Carntor. 


(Plates  i.,  il) 


The  compound  corallum  is  in  the  form  of  lobate  masses  of 
medium  size,  and  is  composed  of  very  small  prismatic  and 
polygonal  corallites,  firmly  united  by  their  walls,  divided  into 
weU-defined  peripheral  and  axial  portions,  the  coraliites  in  the 
former  being  more  or  less  vertical,  and  in  the  latter  gradually 
bent  or  inclined  outwards  to  the  surface.  In  consequence  of 
the  specimen  being  wholly  included  in  matrix  the  appearance 
of  the  coraliites  at  the  surface  of  the  corallum,  or  terminal 
period  of  growth,  has  not  been  studied,  nor  is  the  method  of 
x^ttachment  known. 

It  is  proposed  to  term  this  coral  Fossopora^  wellingtonemis*. 
The  firmly  united  polygonal  coraliites  are  long,  and  chiefly 
hexagonal  and  pentagonal,  but  their  regularity  of  outline, 
from  causes  to  be  described  later,  frequently  becomes  lost.  The 
average  diameter  is  as  near  as  possible  half  a  millimetre,  or 
two  calices  in  the  space  of  one  millimetre.  The  firmly  united, 
or  rather  indistinguishably  amalgamated  walls  in  the  axial 
region  are  sufficiently  thickened  to  sometimes  obliterate  the 
prismatic  form,  bat  in  the  peripheral  area  stereoplasmic  mat- 
ter has  been  added  to  such  an  extent  as  to  almost  conceal  all 
other  points  of  structure. 

In  a  transverse  section  prepared  for  the  microscope  the 
small  size  of  the  coraliites  is  at  once  seen,  and  the  polygonal 
outline  generally  so.  It  also  becomes  evident  that  neighbour- 
ing tubes  are  placed  in  communication  by  large  mural  pores. 
In  places  this  perforation  predominates  to  such  an  extent  that 
the  structure  practically  becomes  cribriform,  and  through  this 
the  outline  of  the  coraliites  is  also  sensibly  interfered  with. 

The  septa  are  very  apparent,  invariably  six  in  number, 
projecting  inwards  towards  the  centres  of  the  visceral  cham- 

^  Fotsa,  a  a  channel  or  trench. 
3  In  allusion  to  the  locality. 
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bers,  but  never  meeting,  revolving,  or  departing  from  the 
stiaight  in  the  slightest  degree.  As  seen  in  transverse  section 
each  septum  has  a  trabecular  or  spine-like  appearance,  termin- 
ating distally  in  a  club-shaped,  or  somewhat  pyriform  end, 
this,  however,  is  not  wholly  their  entire  structure,  as  will  be 
shown  later.  The  septa  are  primary  only,  no  trace  of  inter- 
mediate projections  having  presented  itself,  nor  has  a  singh 
instance  of  departure  from  the  number  six  been  verified.  There 
is  no  coenenchyma,  nor  a  columella. 

In  a  transverse  section  (tangential)  of  the  peripheral  area 
the  sclereucbymatous  thickeniug  in  a  very  great  measure 
obliterates  the  essential  features  of  the  coral,  still  th^  sex- 
radiato  septa  and  perforate  walls  are  more  or  less  distinguish- 
able In  a  longitudinal  section  of  the  axial  region  some  very 
instructive  features  are  brought  to  light.  The  perfectly  amal- 
gamated walls  are  at  once  apparent,  the  true  structure  of  the 
septa,  after  a  little  consideration  grasped,  and  the  characters  of 
the  tabulae  displayed.  The  corallite  walls  are  detected  by  their 
darker  and  thicker  appearance,  but  in  many,  if  not  in  most  of 
tlie  visceral  chambers  are  finer  vertical  lines  passing  in  and 
out  of  the  plane  of  the  section.  In  the  same  alignment  with 
any  given  one  of  these  lines  are  also  visible  circular  dark  dots, 
resembling  the  cut  ends  of  ppiniform  septa  iu  some  Favositea. 
1  believe  the  explanation  of  these  structures  is  as  follows:  — 
The  septa  are  at  first  in  the  form  of  vertical  lamellae  extendiiig 
the  whole  length  of  the  visceral  chambers  of  a  corallite,  from 
top  to  bottom,  and  represented  in  a  transverse  section  by  the 
straight  proximal  portions  of  the  radii ;  the  inner  or  free  ends 
of  these  lamellae  then  become  divided  or  broken  up  into  free 
spines  having  distal  more  or  less  club-shaped  ends.  I  conceive 
that  this  explanation  is  to  all  intents  and  purposes  proved  by 
the  break  in  the  continuity  of  the  lamelloe  when  viewed  longi- 
tudinally, and  in  the  same  alignment  occupied  by  the  dark  spots, 
the  cut  ends  of  the  free,  spine-like  portions  of  the  septa. 
Indeed,  it  is  even  possible  to  here  and  there  detect  a  faint 
vertical  line  uniting  a  series  of  these  dots. 

The  pores  of  communication  are  visible  under  two  aspects  as 
usual,  either  as  direct  breaks  in  the  continuity  of  the  amalgam- 
ated walls,  or  as  openings  in  the  latter,  where  the  section  has 
passed  vertically  through  a  visceral  chamber  out  of  the  centre  ; 
they  are  uniserial  and  usually  in  the  centre  of  a  wall.  These 
mural  pores  are  large,  oval,  and  with  their  longest  diameters 
parallel  to  the  direction  or  growth  of  the  coral. 

The  tabulflB,  like  the  lamellar  portions  of  the  septa, 
are  not  thickened  to  the  same  extent  as  the  walls.  They  are 
horizontal,  oblique,  concave,  and  occasionally  anastomosing, 
very  numerous,  close,  although  at  variable   distances  aparr. 
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sometimes  on  the  same  level  in  contiguous  corallites,  but  not 
necessarily  so.  The  old  visceral  chambers  are  wider  than  long, 
i.e.,  their  greatest  diameter  is  transverse  to  the  direction  of 
the  growth  of  the  coral. 

A  longitudinal  section  of  the  peripheral  area,  or  that  portion 
of  the  corallum  in  which  the  corallites  diverge  from  the  vertical 
(more  or  less)  to  pass  out  to  the  surface,  is  rendered  obscure  by 
the  large  amount  of  the  stereo plasmic  matter  deposited,  greatly 
thickening  the  walls  and  filling  up  the  visceral  chambers. 
This  deposit  is  of  a  lighter  colour  than  the  other  tissues. 

The  absence  of  any  trace  of  spongy  ca3nenchyma,  or  reticu- 
lated sclerenchyma,  the  presence  of  regular  mural  pores,  instead 
of  highly  and  irregularly  porous  or  lattice-like  walls  removes 
Fossitpora  icellinijtonenais  from  the  Poritidaa  proper.  On  the 
other  hand,  the  occurrence  of  these  pores  of  communica- 
tion, and  the  fact  that  the  walls  of  neighbouring  corallites 
are  indistinguishably  fused,  appear  to  point  to  the  Favosi- 
tidae,  but  the  bistructural  form  of  the  septa  seems  to  mark  it  as 
pecaliar  in  this  family.  The  septa  in  the  Favositidse  may  be 
obsolete  (some  Favmito;),  rudimentary  (FUtcheria),  in  tiie 
form  of  ridge-like  marginal  lamellae  ( Lacei'ipora,  Calapcccia 
and  Xyctopora),  tooth-like  projections  of  limited  number 
(Coenites)^  squamose  ( Cladopora  )^  or  more  commonly  as  simple 
vertically  disposed  rows  of  spinelets  (other  Favasites^  Vachypora, 
Alveolites^  Chmosteijites^  Trachypora,  etc.).  The  first  and 
last  conditions,  typically  represented  by  Favorites  itself,  are 
by  far  the  most  common. 

It  may  be  advantageous  to  refer  more  in  detail  to  the  struc- 
ture of  three  of  the  more  highly  perforate  genera,  as 
compared  with  that  of  Fofmitpora, 

1.  C'alapceeia,  Billings  (^ddnnniffjHtra,  Nicholson).  —  The 
mural  pores  in  this  genus  are  so  numerous  as  to  reduce  the  walii 
to  a  mere  lattice-work.  The  septa,  according  to  Nicholson, 
consist  of  "longitudinal  ridges,"  or  "marginal  ridges,"  gener- 
ally about  twenty  in  each  corallite'*.  Lambie,  on  the  other 
hand,  speaks  of  them  as  "  spiniform  septal  ridges  *'*;  his  figure 
apparently  representing  them  as  separate  septal  8pineb\ 
Nicholson  also  describes  the  walls  as  longitudinally  traversed 
by  "intra-mural  canals,"  but  Lambie  does  not  refer  to  then". 
It  is  difficult  to  reconcile  the  two  authors'  statements.  Are 
the  septa  simply  longitudinal  lamelhe,  or  are  they  primarily  the 
latter,  secondarily  giving  support  to  spines  on  their  free  edger.? 
If  in  the  last-named  condition,  a  resemblance  to  the  septa  of 
Ffissopora    is  manifest,  although  the  number  of  septa  in  a  c-'cic 

^  Nichol8on-Tab.  Corals  Pal.  Period,  1879,  pp.  159  and  161. 

*  Lambie— Cod t rib.  C.tuiidian  Pal.,  iv.,  1.,  Ib99,  p.  42. 

*  Lumbia — J-oc.  at.,  pi.  i,  fi^.  6. 
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is  largely  increased.  On  the  other  hand,  I  have  seen  no  traco 
of  intra-mnral  canals  in  my  genus,  and  the  arrangement  of  the 
pores  of  communication  is  very  different. 

2.  Laceripora.  —  In  Eichwald's  genus  the  corallum  is  ramose, 
and  the  walls  of  the  corallites,  like  those  of  Fossopora,  are 
firmly  united,  but  so  numerous  are  the  mural  pores  that  the 
unequal  visceral  chambers  appear  in  cross  sections  as  if  con- 
fluent. The  septa  are  either  rudimentary  or  lamellar,  and 
when  in  the  latter  condition  vary  in  number  from  two  to 
many,  but  there  are  usually  five  or  six,  as  I  find  from  a  speci- 
men of  iMceripora  cribro$a,  Eichw.,  very  kindly  supplied  to  me 
by  Mr.  H.  Pietz,  Curator  of  the  Geological  Museum  of  the 
Imperial  University  of  St.  Petersburg.* 

The  tabulae,  unlike  those  of  Fossopora  are  said  by  Eichwald 
to  be  on  the  same  level  in  contiguous  corallites  throughout  the 
corallum,  so  as  to  form  superimposed  stages  or  strata,  one  above 
the  other.''  The  abundance  of  the  mural  pores  renders  the 
walls  highly  cri triform. 

3.  Somphopora.  —  In  general  appearance  and  structure 
Somphopora,  LindstrOm,  is  closely  allied  to  Laceripora,  for 
Nicholson  says: — ''Very  closely  allied  to  Laceripora,  Eichw.,  if 
indeed  really  generically  distinct  from  it,  is  Somphopora, 
Lindstr."**  On  the  other  hand,  Lindstrdm*'  points  out  that 
in  his  genius  the  septa  are  constantly  six,  and  spiniform  only, 
and  the  tabulae  few.  Furthermore,  one  of  his  figures  renders 
it  perfectly  clear  that  the  tabulae  were  comparatively  far  apart, 
and  were  not  so  regularly  placed  on  the  same  level  as  to  break 
the  corallum  up  into  a  series  of  superimposed  strata. 

It  would  appear,  therefore,  that  in  Laceripora,  Sompluqmra, 
and  Fossopora,  we  have  three  closely  allied  genera,  but  with 
structural  details  sufficiently  varied  to  separate  one  from  the 
other. 

Fossopora  irelliufftonemis  occurs  in  Siluro-Devonian  beds 
of  the  Wellington  District  in  this  State,  but  whether  on  a 
horizon  referable  to  the  former  formation,  or  on  one  forming  a 
portion  of  the  latter,  I  am  not  at  present  able  to  say. 


«  Etheridge  &  Foord,  Ann.  Mag.  Nat.  Hist.,  (5),  xiv.,  1884,  p.  314.— 
It  is  now  quite  clear  to  me  that  Mr.  A.  H.  Foord  and  myself  com- 
mitted a  very  grave  error  when  we  referred  Eichwald's  Laceripora 
cribroaa  to  ChiBtetes.  Our  mistake  evidently  arose  (1)  from  a  misconception 
of  the  interrupted  structure  of  the  walls  seen  in  transverae  section  ;  and 
(2)  from  the  accidental  non-appearance  of  mural  pores  in  the  longitudinal. 

'  Eichwald— Lethsea  Rossica,  i.,  1860  (?),  p.  4i)0. 

"   Nicholson— Geol.  Mag.,  (3),  iii.,  1886,  p.  291. 

*•  Lindstrom — Beitriige  Pal.  China,  (Eichthofen's  China),  iv.,  4, 
188a,  p.  51. 
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ADDITIONS  TO  THE  FISH-FAUNA  of  LORD  HOWE 
ISLAND,  No.  3.  * 


By  Edgab  R.  Waite,  F.L.S.,  Zoologist. 

(Plates  iii. — v.  aud  figs  1,  2.) 

Towards  the  end  of  the  year  I  hope  to  spend  two  or  thre^ 
weeks  on  Lord  Howe  Island,  for  the  purpose  of  studying  the 
fishes,  and  in  a  more  thorough  manner  than  was  possible  on  th3 
occasion  of  my  short  and  unprepared  visit  in  1898. 

In  order,  therefore,  to  clear  the  way,  I  have  prepared  the 
present  paper,  and  believe  that  it  contains  notice  of  all  species 
which  may  be  identified  without  fresh  material;  in  other 
words,  there  are  now  four  fishes  recorded  from  the  island  by 
genera  only  (in  addition  to  an  ''unrecognisable  scopelid"),  and 
it  is  not  yet  possible  to  recover  the  species  thus  represented. 
The  genera  represented,  each  by  an  undetermined  species,  are  as 
follows : — 

Atopichthys, 

Ilyporhamphus, 

Canthidermis, 

Plagusia* 
Three  species,  hitherto  undetermined,  I  have  been  able    io 
identify  as  follows : — 

Ophisurus  sp.=Ophichfhus  versicolor^  Richardson. 

Balistes  sp.=PacJnjnathus  capistratus^  Shaw. 

Gohioides  sp.=^XiphaHa  setifer,  Swainson. 
In  addition  to  these,  eleven  known  species  are  recorded  as 
new  to  the  fauna,  namely : — 

Callechelys  melanotmnia^  Bleeker. 

Hascanichthys  pinffuis,  Giinther. 

Kuleptorluimphus  lorujirostris,  Cuvier. 

Trachinotus  haillonii^  Lacepede. 

Thalassoma  janseni,  Bleeker. 

Thalassoma  dorsalc,  Quoy  and  Gaimard. 

Pseud oldbrus  niijromarginatus^  Macleay. 

ChcBtodon  trifasciatm.  Park. 

Braclialuteres  haueri^  Richardson. 

Ostracion  comuttcs,  LinoflBus. 

Tetraodon  hypselogeneion,  Bleeker. 

*  'i'he  MS.  of  this  papar  was  handed  in  on  8th  November,  1902,  before 
Mr.  Waite  went  on  an  expedition  to  Lord  Howe  Island,  from  which  h^has 
now  returned.    [Ed.] 
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Three  new  species  are  described : — 
Zenopah  scojnts, 
ChcBtodon  haireJiHis, 
Cocotropi^s  altiirinnia. 

In  addition  to  these,  the  following  are  figured  for  the  firs^ 
time : — 

Ophichthus  versicolor^  Richardson. 
MachcBrope  latUpinis,  Ogilby. 
Pseudolabrus  luculentus^  Richardson. 
Braehaluteres  baueri,  Richardson,  and 
Coris  picttty  Bloch  and  Schneider  is  refigured. 

The  following  known  species  are  redescribed : — 
Ophichthus  versicolor^  Richardson. 
(Jorin  picta  Bloch  and  Schneider. 
Braehaluteres  haueri^  Richardson. 

Further  notes  are  published  of  the  species  below  named   : — 
ChcBtodon  tricinctus^  Waite. 
Iniistius  cacatua,  Waite. 
Holacanthus  coiispicillatus,  Waite. 
Holacanthus  seinicinctus^  Waite. 
Monacanthus  hoicensis,  Ogilby. 

The  material  on  which  the  paper  is  based  was  obtained  as 
below,  all  species  worthy  of  note,  with  the  exception  of  those 
here  included,  having  been  previously  dealt  with. 

1.  Old  collection. 

2.  Mr.  W.  E.  Langley,  March,  1891. 

3-4.     Mr.  T.  R.  Icely,  September,  1889 ;  August,  1894. 
5-9.     Mrs.    T.     Nichols,    November,    1898;    January, 
1900;     January,     February,     and     March, 
1902. 
10-11.     Mr.  W.  S.  Thompson,  September,  1901 ;  October, 
1902.. 
12.     Mr.  F.  Farnell,  July,  1902. 

Callechelys  MELANOTiENiA,  Bleelccr, 
Callecheb/s  melanotwnia,  Bleeker,    Atl.    Ichth.,    iv.,   1864,  p.  66^ 
pi.  cxciii.,  fig.  2. 
But  two  specimens  of  this  species  appear  to  be  previouBly 
known ;  the  type,  from  Amboyna,  and  an  example  recorded  oy 
Klunzinger^  from  the  Red  Sea. 

Though  apparently  very  rare  the  species  has  a  wide  distribu- 
tion, extending  to  Lord  Howe  Island,  whence  I  now  record  %n 


1  KlunzlDger-Verh.  k.k.  Zool.-bot.  Ges.  Wien.,  xxi.,  1871,  p.  612. 
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example.  This  is  quite  similar  to  the  type  and  was  obtained 
in  January  1902  by  Mrs.  Nichols.  The  length  of  the  three 
known  specimens  is  about  480  mm. 

Bascanichthys  piNGUis,  Gunther. 
Ophichthys pinguii^  Giinlher,  Cruise  **  Cnragoa,'*  1873,  p.   430, 

pi.    XXXV. 

Five  examples  of  this  species  are  known  to  me,  namely  : — the 
type  from  the  Solomon  Islands,  two  from  Port  Jackson,  one 
from  Lady  Robinson's  Beach,  south  of  Port  Jackson,  and  one 
from  Lord  Howe  Islar^d,  this  latter  was  obtained  in  March 
1902  and  forwarded  by  Mrs.  Nichols. 

Ophichthus  VERSICOLOR,  lUchardson, 

Ophisurus  versicolor,  Richardson,  Voy.  **  Ereb.  and  Terr.",  Fish., 
1848,  p.  103. 

(Plate  iii.,  fig.  1). 

Writing  on  the  fishes  of  Lord  Howe  Island,  Mr.  J.  D.  Ogilby* 
observes :  —  **I  have  also  a  note  of  an  undetermined  species  of 
Ophimrtis.**  The  specimen  referred  to,  was,  I  find,  brought 
from  the  island  by  Mr.  T.  R.  Icely  in  September  1889,  and 
forms  the  subject  of  the  present  note. 

It  enters  the  genus  Ophichthus,  Thunberg  and  Ahl,  as  under- 
stood of  modem  writers ;  characterised  by  having  sharp  teeth, 
no  pronounced  canines,  the  dorsal  fin  not  arising  on  the  head, 
the  pectoral  fin  comparatively  well-developed,  and  the  end  of 
the  tail  free.     The  following  is  a  description  of  the  specimen : — 

The  head  is  136  times  in  the  total  length ;  the  snout,  meas- 
ured to  the  centre  of  the  eye,  one-fourth  that  of  the  head ;  it  is 
pointed  and  greatly  depressed;  the  anterior  nostril  is  tubular, 
the  posterior  simple,  placed  beneath  the  anterior  margin  of  tha 
eye :  the  latter  lies  near  the  border  and  a  diameter  in  advance 
of  the  angle  of  the  mouth.  There  are  six  teeth  on  the  premax- 
illary,  three  on  each  side.  The  palatine  teeth  are  arranged  on 
each  side,  in  a  single  row  of  six  followed  by  a  smaller  series  of 
about  seven  pairs  continued  as  a  single  row  to  the  angle  of  tha 
mouth.  The  vomerine  teeth  form  a  single  series,  of  which  the 
anterior  six  are  much  larger  and  less  regularly  arranged  than 
those  that  follow. 

The  lower  jaw  is  mach  shorter  than  the  upper,  its  tip  not 
reaching  the  premaxillary  teeth.  The  mandibular  teeth  are 
arranged  uniserially,  twenty  or  thereabouts  in  each  ramus, 
senaratcd  at  the  symphysis.  All  the  teeth  are  strongly  recurved 
and  differ  little  in  length.     The  throat  is  distensible. 


•  Ogilby— Proc.  Linn.  Soc.  N.S.W..  xxiii.,  1899,  p.  731. 
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The  dorsal  fin  arises  above  the  anterior  edge  of  the  gill-opeii- 
ing  and  runs  to  within  three-fourths  of  an  inch  of  the  end  of  the 
tail,  it  is  low  and  can  be  completely  contained  in  a  groove  run- 
ning its  entire  length.  The  anal  fin  originates  a  quarter  of  an 
inch  behind  the  vent  and  passes  to  within  half  an  inch  of  the 
end  of  the  tail,  it  is  somewhat  higher  than  the  dorsal 
and  is  received  into  a  similar  groove,  both  fins  expand 
slightly  near  their  termination.  The  pectoral  fin  is  twice  th^^ 
diameter  of  the  eye  in  length. 

The  body  is  sub-circular  in  section,  its  depth  one-third  the 
length  of  the  head,  and  slightly  flattened  below,  while  the  tail 
posteriorly  is  a  little  compressed :  it  is  one-sixth  longer  than  tho 
head  and  body  together.  A  series  of  pores  below  and  behind 
the  eye  is  continued  along  a  lateral  line  the  entire  length  of  tho 
body  and  tail. 

Colours. —  After  preservation  for  thirteen  years  the  ground- 
colour is  cream,  possibly  white  during  life:  it  is  crossed  by 
twenty-three  dark  brown  bands,  of  which  two  occupy  the  head 
and  thirteen  the  tail  ;  on  the  body  these  bands  are  interrupted 
beneath.  The  end  of  the  snout  is  white  and  the  first  band  ex- 
tends to  beyond  the  angle  of  the  mouth,  it  is  varied  by  three 
white  spots,  one  above  each  eye  and  one  in  the  median  line. 
The  dark  bands  are  very  much  wider — from  five  to  seven  tim.^d 
— than  the  interspaces,  and  each  may  be  regarded  as  formed  of 
two  bands  with  lateral  connections  :  the  bands  are  further 
varied  with  two  large  white  spots  on  each  side  :  these  are, 
however,  absent  from  the  last  six  bands.  The  dorsal  fin  is 
coloured  throughout  according  to  the  portion  of  the  body 
whence  it  arises,  but  the  ventral  is  so  marked  only  in  correa- 
pondence  with  the  last  two  body  bands,  otherwise  it  is  colour- 
less. The  correct  disposition  of  the  markings  will  be  better 
understood  by  reference  to  the  accompanying  plate. 

Diinensums 

Length  of  head           ...  ...       53  mm. 

Depth  of  body             ...  ...        18     „ 

Length  of  head  and  body  ...  330     „ 

Length  of  tail             ...  ...  390     „ 

Total  length                 ...  ...  720     „ 

Of  described  species,  this  eel  is  most  nearly  allied  to  Ophich- 
tfufs  versiador,  Richardson,  and  I  am  so  regarding  it,  as  only 
comparison  with  the  type  can  definitely  determine  the  questiou, 
from  my  standpoint.  I  venture  to  think,  however,  that  with 
the  above  description  and  accompanying  figure,  those  in  a  posi- 
tion to  examine  the  type  will  have  small  difficulty  in  deciding 
the  matter. 
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Richardson's  description  is  not  in  his  usually  exhaustiv3 
style,  but  as  far  as  dealt  with,  the  structural  details  appear  la 
represent  our  specimen  very  nearly.  The  teeth  well  coincide, 
the  colour  description  reads  as  follows  : — "  The  body  is  varied  by 
twenty-seven  purplish-brown  rings,  considerably  broader  than 
the  intervals  between  them:  most  of  the  rings  are  further 
divided  more  or  less  completely  by  narrower  white  lines  or  im- 
perfect circles.  Tips  of  the  snout  and  tail  white."  In  the 
Lord  Howe  Island  example  there  are  twenty-three  rings  and 
the  subdivision  is  much  more  regular  and  decided  than  appears 
to  be  the  case  with  Richardson's  specimen,  now  in  the  British 
Museum. 

In  making  it  the  type  of  a  new  genus.  Klapsopsis,  Kaup* 
added  to  the  original  description : — **A  white  spot  is  placed  on 
the  forehead."  and  gave  the  "French  Museum"  as  repository  of 
a  second  example.  Kaup's  further  reference^  contains  n'^ 
additional  information.  Bleeker,'^  who  had  not  seen  a  speci- 
men, transcribes  Richardson's  description,  and  suggests  that 
the  eel  resembles  Ophichthtjs  honapartei.  Gtinther,^  on  exam- 
ination of  the  type  specimen,  gives  some  additional  measure- 
ments and  remarks  that  the  dorsal  fin  is  "coloured  as  the  body 
underneath." 

I  fail  to  find  any  further  reference  to  the  specimen  in  th3 
(presumably)  Paris  Museum :  the  habitat  of  both  examples  is 
the  Moluccas.  The  type  measures  nearly  twenty-one  inches, 
the  Lord  Howe  Island  specimen  over  twenty -eight  inches  in  total 
length. 

EULEPTORHAMPHUS  LONGIROSTRIS,  Cuvier, 

llewirhamphus  Jcm(/ir()stris,    Cuvier,    Regno   Anim.,    Ed.    2,   ii., 

1829,   p.    286 ;   Valencieunes  in  Cuvier,   Regno   Anim.    111. 

Poiss.,  1849,  pi.  xcviii.,  fig.  2. 

A  fine  representative  of  this  mouotypic  genus,  (unless  indeed 

h\    veln.c,   Poey,  be   different)    we  owe   to   Mr.    Farnell,    who 

numbered  it  among  his  collection  of  July  l6th  last. 

Machj:rope  latispixis,  Ooilhy. 
Mach(jernpe  latiajnnis,    Ogilby,    Proc.  Linn.  Soc.    N.S.W.,  xxii., 
1899,  p.  737. 

(Plate  iv.,  fig.  2). 
This  member  of  the  Gempylidae  was  described  in  1898  from  a 
single  specimen  155  mm.  in  length.     Since  that  time  the  Trus- 


3  Kaup.—Cat.  Apodal  Fish  Brit.  Mus.,  1856,  p.  10. 

*  Kaup.— Arch.  f.  Naturg.,  xxii.,  1856,  p  45. 

*  Bleeker.-  Atl.  Ichth.,  iv.,  1864,  p.  50. 

6  Giinther.— Brit.  Mus.,  Cat.  Fish,  viii.,  1870,  p.  68. 
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tees  have  received  five  examples,  the  largest  of  which  measures 
263  mm.  All  these  were  collected  by  Mrs.  Nichols,  and  on  the 
following  dates,  three  in  November  1898,  one  each  in  January 
1900  and  January  1902.  The  following  alterations  and  ad- 
ditions' to  the  original  description  are  to  be  noted  : — The  ventral 
profile  is  rounded,  not  sub-cultrate  as  stated,  and  instead  of 
being  obsolete,  the  lateral  line  is  particularly  well  marked  :  it 
rises  high  above  the  opercle,  under  the  origin  of  the  dorsal  fin, 
and,  making  a  sh'ghtly  sinuous  diagonal  course,  passes  down- 
wards across  the  body  to  jast  above  the  anal  fiulets,  thence 
upwards  to  the  centre  of  the  caodal  peduncle  and  to  within  a 
short  distance  of  the  tail ;  the  Bcales  number  about  ninety. 
Body  wholly  scaled;  there  are  about  sixty-five  scales  in  the 
horizontal  series,  and  five  plus  fifteen  vertically  :  the  head  also 
is  scaly,  but  the  space  between  the  frontal  crests,  and  the  area 
in  advance  of  the  eyes  is  naked.  Tho  number  of  anal  i^ays 
should  be  extended  from  fourteen  to  sixteen :  a  specimen  ex- 
hibiting this  feature  is  illustrated  on  the  accompanying  plate. 

Trachinotus  baillonii,  Lac^pMe, 

Casiomorm  baillonii^  Lacepede,  Hist.  Nat.  Poiss.,  iil.,  1302,  p.  93, 
pi.  iii,  fig.  1. 
Included  in  the  latest  collection  from  Mr.  W.  S.  Thompson  is 
a  nice  example  of  Trachinntua  hailhniii.        It  measures  430  mm.^ 
to  the  central  caudal  rays,  and  is  the  second  member  of  the 
genus  recorded  for  the  island.       T,  rnsadlii  was  identified  there 
from  by   Ogilby**    who  refers  to  the  characters  noticed  by  Day 
by  which  it  may  be  distinguished  from  T.  baillonii.      Judged  by 
the  shortness  of  the  ventral  fins  (not  more  than  one  and  <i 
fourth  the  diameter  of  the  eye)  and  by  the  position  and  decided 
character  of  the  lateraJ  body  spots,  Mr.  Thompson's  exampk^ 
must  unquestionably  be  identified  with  T.  haillimii.    The  species 
is  known  from  the  mainland,  southward  to  Port  Jackson. 

Thalassoma  janseni,  Bleehrr, 
JttliHjaii^eni,B\eeker,  Act.  Soc.  Reg.  Sci.  Ind.  Nedrl.,  i.,  1856, 
p.  56,  and  Atl.  Ichth.,  i.,  1862,  p.  91,  pi.  xxxiv,  fig.  5. 
This  species,  not  uncommon  in  Malaysia  and  the  Western 
Pacific  Islands,  is  to  be  added  to  the  fauna  of  Lord  Howe  Island. 
The  only  example  known  therefrom  was  obtained  in  March 
1891  by  Mr.  W.  E.  Langley,  and  registered  as  Jnlis  s]>.  Its  length 
is  190  mm. 

'==  17  Inches.    Day  gives  the  leugth  as  20  inches  but  possibly  includes 
the  caudal  lobes,  if  so  measured  our  specimen  totals  22  inches. 
"  OgUby-Edib.  Fish.  N.S.W.,  1S93,  p.  89. 
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Thalassoma  dobsale,  Qnon  and  (raimard, 

J  nils  dnrsalisj  Quoy  and  Gaimard,  Voy.  "Asirolabe'*,  Poisfl.,  1834 
p.  713,  pi.  XV,  fig.  5. 
To  Mr.  Famell  belongs  the  credit  of  first  securing  this  species 
from   the   island,  an  example  having  been  forwarded  in  July 
last. 

?  CORis  PiCTA,  Bloch  and  Schneider. 

/  Lahrns  pictm,   Bloch   and   Schneider,   Systema   IchthyologisB, 

1801,  p.  261,  pi,  Iv. 
Citrifi  snnicincta,  Ramsay,  Proc.  Linn.Soc.  N.S.W.,   vii.,    1882, 

p.  301. 

(Plate  v.,  fig.  1). 

In  1801  Schneider  described  a  labroid,  under  the  name  Labrtis 
pictu.%  and  gave  a  coloured  figure  of  the  same.  This  seems  to 
have  been  overlooked  by  Giinther,  though  he  refers  to  other 
species,  occurring  on  the  same  page.  I  do  not  find  it  noticed  by 
Cuvier  and  Valenciennes,  and  indeed  it  does  not  appear  to  have 
been  referred  to  since  first  described.  The  former  author^ 
places  under  PlatyglossuSy  Lahrus pictiAS,  Gronovius,  an  ill-defined 
form  from  the  East  Indies,  while  the  latter  *°  mention  as  a 
synonym  of  Labrits  muctits  Linneens,  Willnghby's  Turdun  perbelle 
putus. 

The  original  description  by  Schneider,  published  in  the 
Sysiema  Ichthyoloe^ise,  reads  as  follows : — 

*'38.  PicTus  tab,  55.  L.  capite  nudo,  fascia  nigra  ab  occipite  ad 
branciiias,  \eitice  pinnisque  ciiiDabariDis,  sqiiamis  magnis,  dorso  coeruleo, 
striis  tracsversalibusbrevibas,  pinna  aui  longitadinali,  ano  pinnis  ventra- 
libus  vicino. 

P14.    V.  ^.    A.  2%.    C.  18.    D.  A. 

Habitat  in  America  australi  ad  Noyam  Hollandiam,  a  Dr.  Lathamio 
migsuB." 

Corts  semicincta^  Ramsay,  described  in  1882,  as  above  noted, 
bears  such  a  strong  resemblance  to  Schneider's  figure  and  de- 
scription, with  certain  differences,  that  I  am  inclined  to  regard 
it  as  the  same  species.  The  differences  are  to  be  found  in  the 
radial  formula  and  the  size  ot  the  scales.  Owing  to  Schneider's 
practise  of  placing  as  the  denominator,  the  total  number  of  spines 
and  rays  in  the  vertical  fins,  his  figures  according  to  modem 
usage  may  be  read  thns : — 

D.  viii.  15  ;  A.  iii.  17 ;  V.  i.  5 ;  P.  14 ;    C.  18. 

The  plate  distinctly  shows  nine  dorsal  spines  and  fourteen 
i*ays,  but  on  the  other  hand  four  anal  rays  are  illustrated  more 
than  described.  These  figures  may  be  compared  with  those 
furnished  below  by  myself. 

»  GUnther— Brit.  Mus.,  Cat.  Fish  iv..  1862,  p.  143. 

10  Cuvier  and  Valenciennes— Hist.  Nat.  Poiss.,  xiii.,  1839,  p.  152. 
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The  description  and  illustration  are  in  agreement  as  to  the  size 
of  the  scales,  which  are  large,  and  this  is  the  only  serious  obstacle 
to  my  defioitely  placing  the  species  as  identical.  Nevertheless  I 
feel  prompted  to  so  regard  them,  and  consider  that  if  Ramsay 
had  seen  Schneider's  work,  Coris  Hemuincta^  as  a  name,  would 
not  have  existed. 

As  to  habitat,  though  South  America  is  mentioned,  it  was  only 
under  the  belief  that  New  Holland  was  in  that  country,  while 
the  mention  of  Dr.  Latham's  name  is  suflScient  guarantee  that 
the  fish  came  from  Australia,  and,  in  all  probability,  from  New 
South  Wales. 

The  first  recent  specimen  known,  was  taken  by  Captain  Arm- 
strong in  February,  1882,  but  this  is  not  the  type  of  CorU  semi- 
cincta  as  stated  in  the  Museum  Memoir^* ;  the  type  was  obtained 
two  months  later  near  Broken  Bay.  Although  not  taken  by  the 
Museum  collecting  party  in  1887,  nor  by  myself  in  1898,  the 
species  has  been  well  represented  in  the  several  consignments 
since  received. 

On  the  mainland,  since  first  recorded,  it  has  been  secured  at 
Port  Jackson,  Maroubra  Bay  and  Manly,  from  the  latter 
locality  we  have  the  specimen  which  I  now  figure  and  describe. 
In  Ramsay's  notice  of  the  specie*',  the  description  is  mainly 
of  colour  and  markings.  By  a  misprint  the  number  of  scale  a 
in  the  transverse  series  appear  as  4-5,  this  should  read  45.  The 
length  of  the  snout  is  stated  to  be  ''more  than  twice  the  long 
diameter  of  the  eye."  In  all  examples  I  have  seen  the  eye  \6 
more  than  half  the  length  of  the  snout. 

D.  ix.  12 ;  A.  iii.  12 ;  V.  i.5  ;  P.  13 ;  C.  7  +  6 ;  L.  lat.  83  ; 
L.  tr.  7  +  35. 

Length  of  head  41,  of  caudal  5  7,  height  of  body  4*0  in  the 
length.  The  eye  is  6*6  in  the  length  of  the  head,  slightly  more 
than  half  the  length  of  the  snout,  to  which  the  interorbital  space 
is  equal.  The  latter  is  strongly  convex :  the  body  and  tail  are 
strongly  compressed  :  the  upper  profile  of  the  head  is  low  pas- 
sing with  a  regular  sweep  into  the  very  low  curve  of  the  dorsal 
profile  :  the  ventral  profile  is  similar.  The  jaws  are  equal  and  the 
lips  not  very  fleshy,  the  cleft  of  the  mouth  extends  a  little  more 
than  half  the  distance  to  the  anterior  margin  of  the  eye.  Tha 
nostrils  lie  on  a  level  with  the  upper  edge  of  the  eye,  the  pos- 
terior midway  between  its  front  edge  and  the  anterior  one. 
Scattered  pores  are  found  on  the  snout,  above  behind  and  below 
the  eye ,  and  also  within  the  lower  limit  of  the  preopercle. 

"  Ogilby— Anst.  Mus.  Mem.,  ii.,  1889,  p.  70. 


Digitized  by  VjOOQIC 


28  RECOROS   OF   THE    AUSTKALIAX    MUSEUM. 

Teeth. — Iq  the  upper  jaw  a  pair  of  large  curved  canines  is 
followed  by  a  smaller  one  on  each  side,  also  curved,  then  elevea 
conical  teeth  much  smaller  and  regularly  decreasing  in  size  :  a 
strong  posterior  canine  is  also  present  :  within  the  anterior 
teeth  is  another  series  formed  of  four  teeth  on  each  side  The 
mandibular  teeth  are  similar  with  a  double  series  anteriorly  but 
the  lateral  series  is  formed  only  of  twelve  pairs  and  there  is 
no  posterior  canine. 

Finn. — The  dorsal  fin  commences  in  advance  of  the  opercular 
flap,  it  is  low,  the  first  spine  one-third  longer  than  the  diameter 
of  the  eye,  the  last  and  longest  rather  more  than  twice  the 
same ;  the  rays  also  regularly  increase  in  length  and  form  a 
sharp  angle  posteriorly.  The  anal  fin  commences  beneath  he 
first  dorsal  ray  but  its  spines  are  shorter  than  the  corresponding 
ones  of  that  fin  :  it  forms  a  similar  posterior  angle  and  its  base 
is  carried  a  little  further  back.  The  ventral  is  situated  beneath 
the  base  of  the  pectoral  to  which  it  is  equal,  1*4  in  the  length  of 
the  head,  its  spine  is  slender,  its  length  25  in  the  head.  The 
caudal  also  equals  the  pectoral  in  length  and  has  a  slightly- 
rounded  margin  ;  the  least  height  of  the  peduncle  is  1*8  in  the 
head.  The  lateral  line  runs  with  a  low  curve  along  fifty-nin3 
scales  to  beneath  the  ninth  dorsal  ray,  thence  descends  suddenly 
by  seven  scales  to  the  centre  line  of  the  tail. 

Cfd(H(rs. — In  a  fresh  specimen  the  colouration  is  as  follows  : — 
The  upper  part  of  the  snout  is  grey  followed  by  a  scarlet  patch 
extending  from  above  the  eye  to  below  the  first  dorsal  spine, 
thence  the  back  is  salmon  coloured  to  the  tail.  Commencing  on 
the  snout,  passing  through  the  upper  half  of  the  eye  and  con- 
tinued to  the  tail  is  a  lilac  band,  below  this,  embracing  the 
lower  half  of  the  eye,  which  is  scarlet,  and  widening  to  one-third 
the  depth  of  the  fish,  is  a  deep  brown  band  running  likewise  to 
the  tail ;  from  its  lower  edge  it  gives  off  a  number  of  short  vertical 
bars,  the  first  on  the  operculum  ;  towards  the  tail  they  are  less  pro- 
nounced.  The  remainder  of  the  head  and  body  is  violet,  tho 
chest  excepted,  which,  as  far  as  the  anal  fin,  is  lemon  yellow. 
The  dorsal  fin  bears  three  colour  bands,  the  upper  yellow,  th^ 
median  lilac  and  the  lower  salmon-coloured  ;  this  last  carries 
along  its  centre  a  dark-brown  line,  which,  expanding  anteriorly, 
occupies  nearly  the  whole  membrane  of  the  first  three  or  four 
spines ;  the  fin  is  also  narrowly  edged  with  blue.  The  anal  is 
lemon  yellow  without  markings,  the  pectoral  ventral  and  caudal 
orange,  the  former  with  a  brown  triangular  patch  on  its  upper 
lobe,  the  latter  narrowly  edged,  above  and  below,  with  blue. 

Length  of  specimen  described  223  mm. 

In  a  small  example,  135  mm.  in  length,  the  short  cross  bars 
are  merely  indicated,  j?iving  the  lower  edge  of  the  band  a  wavy 
aspect.     It  thus  much  reminds  one  of  Labroides* 
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PSEUDOLABRUS  LUCULENTUS,  Ilichatdson, 

Lahrus  Inculentiat,  Kicliardson,  Voy.  "  Ereb.  and  Terr.",  Fish,  1848 
p.  130. 

(Plate  iv.,  fig.  1.) 

This  species  is  subject  to  much  variation  in  colour  pattern, 
expressed  mainly  in  the  presence  or  absence  of  certain  markings. 

In  the  simplest  phase  I  have  seen,  the  only  mark  is  a  black 
blotch  embracing  the  first  two  dorsal  spines,  though  in  more 
fully  adorned  examples  this  may  be  absent.  For  the  purpose  of 
description  I  have  selected  the  best  marked  specimen  I  have 
seen ;  it  must,  however,  be  borne  in  mind  that  few  exhibit  all 
the  markings  here  noted. 

The  head  bears  three  horizontal  dark  purple  lines,  one  on  the 
temporal  region  with  irregular  marks  on  the  occiput,  another 
behind  the  eye  and  continued  on  to  the  body  scales  below  the 
lateral  line,  and  a  third  from  the  snout,  below  the  eye  to  the 
opercular  margin,  whereon  it  bifurcates.  On  each  body  scale  is 
a  vertical  purple  mark,  large  below  the  lateral  line,  smaller 
above  it.  The  soft  dorsal  fin  bears  a  brown  line  along  its  base, 
some  irregular  marks  above  and  has  a  dark  margin.  The  anal 
fin  is  similar  but  the  marks  are  more  pronounced  and  posteri- 
orly run  parallel  to  the  rays.  Base  of  pectoral  fin  black,  othe-- 
wise  without  markings,  the  ventral  and  caudal  also  are  immacu- 
late. 

PsEUDOLABaus  nigromarginat;  s,  Macleay. 

Lahrichthys  niyromartjinatus,    Macleay,  Proc.  Linn.  Soc.  N.S.W., 
iii.,  187S,  p.  35,  pi.  iii.,  fig.  3. 

Included  in  Mrs.  Nichors  collection  of  February  last  is  an 
example  of  this  common  New  South  Wales  species,  the  first 
record  of  its  occurrence  off  the  island. 

Iniistius  cacatua,  Waite. 
IniiHtius  cacatua,  Waite,  Rec.  Aust.  Mas.,  iv.,  1*J01,  p.  41,  pi.  vii. 

Since  this  species  was  described,  the  Trustees  have  received 
two  further  specimens  from  the  island,  one  in  September  1901 
obtained  by  Mr.  Thompson  and  the  other  in  February  1902 
forwarded  by  Mrs.  Nichols.  An  examination  of  these  shows 
that  the  first  dorsal  fin  has  a  slightly  more  anterior  position  than 
described  and  figured,  the  first  spine  being  inserted  above  the 
posterior  margin  of  the  orbit.  Some  distortion  of  the  head  of 
the  type  renders  the  exact  position  of  the  fin  in  that  specimen 
uncertain.  None  of  the  specimens  show  the  black  marks  on 
the  second  dorsal  fin  found  in  L  leucozonm,  Jenkins,^^  which,  on 
the  other  hand,  lacks  the  decided  fin  markings  of  /.  cacatua. 


X^  "  Jenkins— Bull.  U.S.  Fish  Com.,  xix.,  1901,  p.  54,  fig.  11. 
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Zenopsis  SCOPUS,  sp,  nov, 

(FiR.  1.). 

The  genus    Zenopsis  was  founded  by  Gill^*,,  on  Zeus  nebulosus 

Temminck  and  Schlegel",  from  Japan;   it  differs  from    Zeus 

mainly  in  having  three  instead  of  four  anal  spines,  and  by  the 


base  of  the  spinous  dorsal  being  armed  with  bony  plates  in  addi- 
tion to  those  of  the  soft  dorsal  and  anal.  Three  other  Lnown 
species   enter   the   genus,   namely    Z,   conchifer^  Lowe",    from 

1^  Gill— Proc.  Acad.  Nat.  Sci.  Phil.,  1862,  p.  126. 

^*  Temminck    and  Schlegel.  —  Fauna   Japonica,  Pisces,    1845,   p.   123, 

pi.  Lxvi. 
"  Lowe— Proc.  Zool.  Soc,  1850,  p.  247. 
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Madeira,  Z.  ocellatns,  Storei^^  from  Massachusetts,  and  Z. 
fifjiteiraiy  Berg"  from  Montevideo.  I  now  add  a  fifth,  a  small 
example  having  been  obtained  in  October  last  by  Mr.  W.  S. 
Thompson  of  Lord  Howe  Island. 

The  species  of  the  family  Zeidaa  are  known  to  undergo  con- 
siderable changes.  My  example  is,  I  think,  sufficiently  largo 
to  have  assumed  the  principal  adult  characters,  though  the 
spinous  nature  of  its  armature  indicates  that  it  may  not  havj 
wholly  lost  the  features  of  the  young. 

The  scattered  black  spots,  recalling  the  appearance  of  a  rifle- 
target  marked  by  bullets,  suggest  the  specific  name  scopus. 

D.  viii.  26  ;  A.  iii.  26 ;  V.  i.  7 ;  P.  13  ;  C.  12  +  2. 

Length  of  head  23,  depth  of  bead  2  U,  height  of  body 
(behind  ventral  fins)  1*36,  length  of  caudal  3'57  in  the  total 
length.  The  eye  is  midway  between  the  snout  and  gill  opening, 
and  though  near  to,  does  not  enter  the  profile,  it  is  3  25  iu  the 
head;  interorbital  space  slightly  less,  with  a  median  ridge. 
The  snout  is  one-fourth  longer  than  the  diameter  of  the  eye, 
close  in  front  of  which  the  nostrils  are  situated,  near  together. 
1  he  maxilla  has  a  nearly  vertical  position,  and  reaches  to  beneath 
the  front  edge  of  the  eye ;  its  length  is  one  half  greater  than  the 
orbit ;  gill  rakers  short.  Teeth  small,  on  jaws  and  vomer 
only.  The  head  and  body  are  strongly  compressed,  the  profile 
of  the  former  forms  an  angle  of  45  degrees ,  thsL^  of  the  dorsal  is 
at  first  straight,  then  evenly  curved.  The  ventral  profile  is 
formed  of  two  angles  marked  by  the  insertion  of  the  ventral  and 
first  anal  spine  respectively,  the  connecting  lines  being  nearly 
straight. 

There  are  five  spines  on  the  supraorbital  margin,  one  on  the 
temporal,  and  one  on  the  occipital  region  on  each  side.  Elevei; 
spiny  bucklers  at  the  base  of  the  dorsal  fin,  of  which  the  eighth 
and  ninth  are  largest ;  five  pairs  in  front  of  the  ventrals,  the 
fifth  largest ;  one  median  and  seven  pairs  between  the  ventral 
and  anal,  and  eight  pairs  along  the  base  of  the  anal. 

The  first  dorsal  spine  is  equal  in  length  to  the  head ,  the  next 
two  but  slightly  less,  the  produced  filament  of  the  first  is  a  little 
shorter,  those  of  the  two  following  somewhat  longer  than  their 
respective  spines.  From  the  fourth  to  the  eierhth  spines  the 
decrease  in  length  is  rapid  and  the  last  three  spines  are  without 
filaments ;  the  middle  rays  are  the  longest,  the  eleventh  bem^  equal 
to  the  first  anal  spine.  The  origin  of  the  anal  fin  marks  the 
lowest  point  of  the  body;  the  first  spine  is  much  the  longest, 
more  than  twice  the  second    or  one-eighth  greater  than  tlic 


i«  Storer— Proc.  Boat.  Soc.  Nat.  Hist.,  vi.,  1858.  p.  386. 

"  Berg— 4nal.  Mus.  Nac.  Buenos  Ayres,  (2),  iv.,  189o,  p.  43. 
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diameter  of  the  eye;  the  third  spine  is  small  and  tubercular: 
the  rays  are  quite  similar  to  those  of  the  dorsal.  The  pectoral 
is  small  and  rounded,  iU  length  equal  to  the  first  anal  spine.  The 
ventral  spine  is  slightly  shorter  than  the  head,  the  rays  are 
very  long,  the  fourth  being  one  quarter  longer  than  the  head 
and  reaching  far  beyond  the  origin  of  the  anal.  The  caudal  is 
rounded,  the  peduncle  small;  its  height  equal  to  half  the 
diameter  of  the  eye,  the  rays  of  all  the  fins,  except  the  ventral, 
are  simple. 

Excepting  where  armed,  the  head  and  body  are  nakei. 
Lateral  line  strongly  arched  in  front,  but  straight  from  a  poini; 
midway  between  the  opercular  border  and  the  base  of  tha 
caudal  rays ;  it  is  formed  of  about  seventy-five  pores. 

Colours. — Silvery,  upper  part  {«f  head  and  back  smoky 
brown.  Body,  with  few  large  black  spots.  Fins,  colour les.-:, 
marked  as  follows  : — filaments  and  upper  part  of  membrane  of 
ppiuons  dorsal  black,  three  black  bars  across  the  ventrals  and 
one  across  the  base  of  the  caudal ,  the  distal  half  of  this  fin  and 
some  of  the  spines  of  the  dorsal  and  anal  bucklers  are  abo 
black. 

Length,  38  mm. 

Chjitodon  trifasciatus,  Tarlc. 

ChcBtodnn  trifasciatus^  Park,  Trans.  Linn.  Soc,  iii.,  1797,  p.  34. 
Tetragonoptrus     trifasciatus,    Bleeker,    Atl.    Ichth.,    ix.,     1878, 
pi.  ccclxxvii.,  fig.  1. 
Apparently  not  recorded  off  the  mainland,  south  of  Cape 
York,  we  have  received  an  example  of  this  fish  from  the  island, 
by  favour  of  Mr.  W.  S.  Thompson. 

Chj:todon  tricinctus,  Waite, 
Choetoilon  tricinctus,  Waite,  Eec.  Aust.   Mus.,  iv.,  1901,  p.  45, 
fig.  12. 

From  Mr.  W.  S.  Thompson,  in  his  last  collection,  we  have  a 
fine  example  of  this  species:  it  is  nearly  twice  the  size  of  the 
type  being  185  mm.  in  length.  Its  colour  is  well  preserved, 
and  enables  me  to  correct  and  supplement  tho  original  descrip- 
tion. 

The  ground  colour  is  pale  yellow.  The  front  of  the  head 
from  the  snout  to  above  the  eyes  is  brilliant  orange  ;  this  also  is 
the  colour  of  the  upper  and  lower  terminations  of  the  ocular 
band,  of  the  skinny  margin  of  the  opercle,  the  adjoining  part  of 
the  body  and  the  upper  base  of  the  pectoral  fin ;  the  inner  base 
of  this  fin  is  wholly  orange.  The  niembranps  of  the  dorsal  and 
anal  fins,  excepting  where  coloured  like  the  body  bands,  are 
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of  the  brightest  orange  colour,  which  tint  also  broadly  margins 
the  dorsal  and  anal  rays,  the  colour  being  separated  from  tlie 
paler  basal  portion  by  a  narrow  white  line,  more  pronounced 
posteriorly.  The  caudal  rays,  with  the  exception  of  a  grey 
hinder  margin,  are  also  bright  orange. 

The  pectoral  has  the  upper  angle  pointed,  and  is  not,  theio- 
fore,  of  the  shape  shown  in  the  figure. 

CHiETODON  H0WEN8IS,  SJK  7101', 

(Figr.  2). 

Under  the  genus  ChoBtadon,  Linnaeus,  in  his  "Systema 
Naturae,"  included  all  the  Chactodontidae.  In  1817  Cuvier^*  re- 
moved therefrom  C.  rtiHtratus  as  the  type  of  his  genus  Chehmm, 
To  this  species  are  allied  Ch,  inar(finali%  Richardson^®  Ch,  viiUleri 
Klunzinger*^  and  Ch,  tricinetm,  Castelnau^.  In  1862  GilP  pro- 
posed  the  name  FnninathodeH  for  Ch,  pelta,  Gunther  (z=Ch,  acnle- 
atus,  Poey).  Bleeker  used  the  name  for  Ch.  lomiirostria,  but 
Jordan  and  McGregor**  regard  the  latter  as  the  type  of  a  new 
genus  F(n'cipvier,  and  add  a  species  F,  Jiadmimu^, 

Other  species  have  been  placed  in  the  genus  Chelmon^  but 
hey  are  still  more  entitled  to  generic  rank.  In  epitomising 
ChcBtodon  truncatm,  Kner'",  Giinther  placed  it  in  the  genus 
Chelmo  ( Chehmm}  and  in  1874  added  another  species,  0.  troch- 
ilus^y  both  Australian  forms.  Later  writers  have  followed 
Giinther,  with  the  exception  of  Bleeker,  who  recognised  generic 
separation  of  the  former  species  under  the  name  CJielmoiiops^, 
I  regard  this  genus  as  valid,  characterised  by  the  graduated 
dorsal  spines  regularly  increasing  in  length  followed  in  similar 
sequence  by  the  anterior  rays.  Some  of  the  rays  form  a  pointed 
lobe,  whence  the  profile  is  vertical  to  the  caudal  pedicle.  The 
anal  is  similar,  but  without  pointed  lobe.  Snout,  moderately 
produced.  Scales  in  regular  series,  about  forty-five  in  the  hori- 
zontal line.  Lateral  line  strongly  curved  and  continued  to  the 
base  of  the  caudal  fin. 

All  Australian  writers  have  agreed  in  regarding  our  not  un- 
common species  as  C.  tntmatnsy  though  possibly,  as  in  my  own 
case,  without  being  able  to  consult  the  original  description. 

^  Cuvier— R^gne  Anim.,  Ed.  i.,  ii.,  1817.  p.  334. 

»  Richardson— Ann.  Mag,  Nat.  Hist.,  (1),  x.,  1842.  p.  29. 

^  Klunzinger— Sitzb.  Akad.  Wise,  Wien.,  Ixxx.,  1879,  p.  361. 

^  Caatelnau— Besearch  Fiah.  Austr.,  1875,  p.  14. 

«  Gill— Proc,  Acad.  Nat.  Sci.  Phil.,  1862,  p.  238, 

»  Jordon  and  McGregor  —  Bull.  U.S.  Nat.  Mua..  No.  47,  ii.,  1898,  p. 

1671. 
«*  Kner— Sitzb.  Akad.  Wiss.  Wien.xxxiv,  1859,  p.  442,  p).  ii. 
^  Ganther— Ann.  Mag.  Nat,  Hist.,  (4),  xiv.,  1874,  p.  368, 
«  Bleeker— Bevis.  ChcBtodontoides,  1877,  p.  30. 
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The  description  of  C.  trov/iilas  exactly  applies  to  our  fish  but 
rather  than  consider  C  tnmcatitfi  as  rare,  I  am  inclined  to  regard 
C.  troi-hilus  as  a  synonym,  more  especially  as  Giinther  does  not 
mention  the  former  species  and,  seeing  that  it  occurs  only  in 
the  Appendix  of  the  British  Museum  Catalogue,  may  indae.l 
have  overlooked  it.  I  am  not,  however,  in  a  position  to  deter- 
mine this  matter,  nor  can  I,  for  similar  reasons,  discuss  the 
position  of  Ch,  jmlcher,  Steindachner,  which  Bleeker  doubtfully 
places  in  his  genus  Chietodontopn, 

Not  having  access  to  Gill's  paper  on  the  Chaetodontidse,  I 
refer  to  Jordan  and  Evermann's  diagnosis  of  the  family.^  The 
sub-family  Ch^eUnhmtinm  is  in  part  characterised  as  having  "  the 
dorsal  spines  not  graduated,  some  of  the  median  spines  longer 
than  the  last  spines/'  Such  diagnosis  excludes  ChelmonopH 
from  the  sub-family. 

Though  we  may  not  subscribe  to  the  great  subdivision  of 
Ch<£toihm  proposed  by  Bleeker,  those  species  in  which  the 
lateral  line  is  continued  to  the  base  of  the  caudal  rays  may  be 
recognised  as  at  least  sub-generically  distinct  from  those  in 
which  it  ceases  under  the  soft  dorsal ;.  this  latter  condition  is  a 
character  of  C.  fitriatus,  the  type  ot  Cluctodmiy  unless  C.  capi- 
Htratua  be  so  regarded,  in  which  I  believe  the  lateral  line  also  has 
the  same  character.  In  the  work  quoted,  Jordan  and  Evermann 
regard  C  capiatratua  as  the  type  of  the  sub-genus  C/uHodon, 
while  C.  striatuH  is  placed  under  Clnetodontops,  though  in 
their  synopsis  of  species  both  are  arrayed  under  Chrtmhm, 
For  the  forms  in  which  the  lateral  line  is  extended  to  the  caudal 
peduncle  we  have  Cnradwn,  Kaup,  aud  Hemitaunvhtfttfn, 
Bleeker  ;  in  the  former  the  scales  are  larger,  fifty  in  the  trans- 
verse series  and  eight  to  ten  dorsal  spines  :  in  Hemitauruhthffs 
the  scales  are  smaller,  seventy  to  ninety,  and  the  dorsal  spines 
number  ten  to  twelve.  These  differences  can  scarcely  com- 
mand full  generic  rank,  and  for  present  purposes  I  admit 
Coradion  only. 

Without  consideriner  the  Cheetodontidfe  as  a  whole,  a  restate- 
ment of  the  characters  above  mentioned  may  be  useful. 

a.  Dorsal  spines  not  graduated. 

b.  Snout  produced,  beak-like,  lateral  Hne  ceasing  under  soft 
dorsal, 
r.  Dorsal  spines  nine.  (lielmnn, 

cc.  Dorsal  spines  twelve  or  thirteen. 

d.  Scales  large.  Prorrnathodes. 

dd.  Scales  small.  Fnrcipvjer. 

hb.  Snout  moderate  or  short.  Chmtodon. 


27  Jordan  and  Evermann— Bull.  U.S.  Nat.  Mus.,  No.  47,  ii.,  1898,  p.  1670. 


Digitized  by  VjOOQIC 


ADDITIONS  TO  THE  FISH-FAUNA  OF  LOED  HOWE  ISLAND — VVAITE.     35 

e.  Lateral    line    ceasing    under   soft    dorsal. 

Sub.  gen.  Chsetodon, 

ee.  Lateral  line  continued  to  caudal.  Sub.  gen.  Cor  ad  ion, 

aa.  Dorsal     spines      graduated,      snout      long,      lateral     line 

continued  to  base  of  caudal.  ChelmonopH. 

In  a  previous  paper^  I  recorded  Clwlmo  trunvatus,  from 
Lord  Howe  Island  on  the  evidence  of  a  beach-dried  example. 
This  was  much  worn  and  I  attributed  the  rounding  of  the  vertical 
fins  to  damaging  agencies,  the  spines  were  dried  down  so  that 
I  failed  to  recognise  their  true  condition.  Mention  was  also 
made  of  an  example  in  spirits  from  the  old  collection  ;  this 
though  not  seen  at  that  time,  has  since  been  recovered.  The 
Trustees  have  also  received  specimens  of  the  same  species  col- 
lected by  Mrs.  Nichols  and  I  find  it  to  be  generically  different  from 
Chelmonops  but  with  a  colour-pattern  strikingly  similar  to  C, 
truncattts.  It  belongs  to  the  sub-genus  Coraditm,  as  above  re- 
stricted and  bears  resemblance  to  the  two  typical  species  in 
the  markings,  these  consisting  of  broad  vertical  bars. 

lki>cnpti(m--J).    xii.    25;     A.     iii.    13  i     Y.    i.    5;     P.    16; 
C.  17  +  t);  L.  lat.  48;  L  ir.  10  +  24. 

Length  of  head  3*1,  of  caudal  fin  5*5,  height  of  body  1*7 
in  the  total  length.  Diameter  of  eye  30,  and  length  of  snout 
2*7  in  that  of  the  head.  Interocular  space  slightly  convex  and 
nearly  equal  to  the  diameter  of  the  eye.  Preoperculum  denticu- 
lated, its  angle  somewhat  produced.  Body  not  markedly  short 
but  strongly  compressed.  Upper  profile  of  head  oblique,  with 
the  snout  moderately  produced.  Ventral  profile  low.  Outline 
of  dorsal  spines  together,  much  rounded,  the  first  spine  short 
1*6  in  the  diameter  of  the  eye ;  fifth  the  longest,  more  than 
three  times  the  same,  or  1*2  in  the  length  of  the  head.  The 
two  last  spines  are  equal,  I'O  in  the  same.  The  anterior  rays 
are  rather  higher  than  the  posterior  spines,  the  third  highest 
1*6  in  the  head.  The  hinder  margin  of  the  fin  is  but  little 
rounded,  and  the  last  ray  is  a  little  longer  than  half  the  diameter 
of  the  eye.  The  first  anal  spine  is  stouter  and  longer  than  the 
first  dorsal  :  the  second  is  the  strongest,  a  little  shorter 
than  the  third,  which  is  equal  to  the  dorsal  or  16  in  the  head. 
The  rayed  portion  is  similar  to,  but  much  shorter  than  the  sott 
dorsal. 

The  ventral  spine  is  longer  than  the  third  anal,  1*4  in  the 
head ;  the  first  ray  one-fifth  longer  than  the  spine,  extending  to 
the  vent  and  equal  in  length  to  the  pectoral  or  1  '2  in  the  head. 


^  Waite— Rec.  Au^t.  Mu?.,  iii  ,  1903,  p.  203. 
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The  caudal  is  feebly  rounded,  its  peduncle  very  short,  its  least 
height  twice  the  diameter  of  the  eye.  Scales  in  regular  series,  not 
in  contrary  directions.The  lateral  line  follows  the  high  curva- 
ture of  the  back  and  is  continued  along  the  middle  of  the  caudal 
peduncle  to  the  base  of  the  rays. 


FIO.  2. 

Colours. — Ground  colour  white,  all  the  spines  yellow  ;  mark- 
ings dark  brown  or  black.  A  broad  median  line  commences  on 
the  upper  lip,  passes  between  the  nostrils,  narrows  and  is  lost  in 
a  point  above  the  eyes.  A  broad  ocular  band,  narrower  than 
the  eye,  commences  behind  this  point,  and  passes  obliquely  for- 
wards and  downwards  to  the  interoperculam.  Of  three  body 
bauds  the  first  arises  from  the  base  of  the  auterior  three  dorsal 
spines,  passes  across  the  opercle  in  advance  of  the  pectoral  and 
ventral  fins :  the  next  band,  the  broadest,  passes  from  the  vi.-viii. 
dorsal  spines  to  the  space  between  the  ventrals  and  the  anal  fin  : 
the  third  body-band  connects  the  anterior  portions  of  the  dorsal 
and  anal  rays.  The  caudal  band  is  partly  on  the  peduncle  and 
includes  the  ba? al  portion  of  the  rays. 

The  dorsal  and  anal  fins  are  coloured  in  consonance  with  the 
body  markings,  the  pectorals  colourless,  the  ventrals  black. 

Length  of  specimen   157  mm. 

Of  four  other  8[ecies  recorded  from  the  Igland  ('.  trifamatusy 
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Mango  Park,  (\  aphrodite,  Ogilby,  and  (\  tricbictmy  Waite, 
satisfy  the  characters  of  i  iKEtmiini,  but  ( \  fttriffatm,  Langsdorf, 
doe*»  not.  If  another  sub- genus  be  considered  necessary,  Micro- 
vanthuHy  Swainson,  should  be  used  for  this  species.^ 

HOL ACANTHUS  SEMICINCTUS,  Waite, 

Ilolavanthtm  semirijivtHs,  Waite,  Rec.  Aust.  Mns.,  iii.,  1900,  p.  204, 
pi.  xxxvi. 

Included  in  the  old  collection  previously  mentioned,  I  was 
especially  pleased  to  find  an  example  of  this  species.  It  is 
somewhat  larger  than  the  type,  measuring  205  mm.  in  length, 
and  the  caudal  filaments  are  more  than  twice  the  length  of 
those  shown  in  my  figure.  The  proportions  and  markings  are 
in  every  way  similar. 

HoLACANTHUS  CONSPICILLATUS,   Waitl'. 

Holaranthus  c<tnspicillatus,  Waite,  Rec.  Aust.  Mus.,  iii.,  1900, 
p.  203,  pi.  XXXV. 
Associated  with  H.  sefnirinctus^  was  a  specimen  of  this  species, 
being  the  fourth  known  ;  this  also  is  larger  than  those  described, 
measuring  277  mm.  in  length.  A  beach-worn  example  obtained 
by  Mr.  T.  R.  Icely  in  1894  is  also  recognised  as  of  this  species. 

MONACANTHUS  HOWENSIS,  OffUhjf. 

Mtftiavaiithus  hniremis,  Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  25 
Waite,  Rec.  Aust.  Mus.,  iv.,  1901,  p.  46,  pi.  viii. 

The  known  distribution  of  the  species  is  extended  to  th^ 
Sandwich  Islands  by  Scale,  who  describes  and  figures  a  speci- 
men under  the  name  Monacanthtis  albopunvtatiiH.^ 

OSTRACION  CORNUTUS,  Lin7ia3lffi. 

(htracion  rornutm,  Linnaeus,  Syst.  Nat.,  Ed  x.,  i.,  1758,  p.  409, 
Bleeker,  Atl.  Ichth.,  v.,  1865,  p.  33,  pi.  ccii.,  fig.  3. 

This  addition  to  the  fauna  is  made  by  Mr.  W.  S.  Thompson, 
who  has  just  (October,  1902),  forwarded  a  large  and  peculiarly 
distorted  example.  O,  cuhicus,  Linnaeus,  and  O.fornasinif  Bian- 
coni,  are  the  species  previously  known  from  the  island. 


^  Swainson— Nat.  Hist.  Fish,  ii.,  1839,  p.  215. 

*>  Scale— Ber.  Pa.  Bishop  Museum,  Occ.  Papers  i.,  1901,  p.  13,  fig.  6. 
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Tetraodon  htpselogeneion,  llleeher, 

Tvtrandon,  htfpsibujeneifm,   Bleeker,    Nat.  Tyds.  Ned.    Ind.,  iii.^ 

1852,  p.  300;  Atl.  Ichtb.,  v.,  1865,  p.  61,  pi,  ccxiii,,  fig  5. 

In  September  1901  Mr.  W.  S.  Thompson  forwarded  us  two 
examples  of  this  familiar  species. 

Pachynathus  capistratus,  Shaw. 
IUiUhU'h  cajtiHtratiis,  Sbaw,  Gen.  Zoo?.,  v.,  1804,  p.  417. 

The  only  notice  of  a  species  of  the  genus  Balistes  having  been 
obtained  from  the  island  is  that  contained  in  the  Museum 
Memoir.  It  is  there  recorded  that  the  upper  jaw  of  a  member 
of  the  genus  was  picked  up  on  the  beach.  There  is,  however, 
in  the  old  collection  an  entire  but  unnamed  example  from  Lord 
Howe  Island.  It  has  lost  all  colour  markings,  but  is  other- 
wise in  fair  condition.  It  belongs  to  the  restricted  genus 
l^arhi/nathusy  Swainson,  and  to  the  species  cojtistrattis,  6 haw 
( =  Jiali.stes  mitis^  Bennett),  as  determined  by  the  followinj^ 
characterfi,  which  distinguish  it  from  its  near  ally  i*.  nujery 
Mungo  Park. 

D.  iii.  30 ;  A.  27. 

Body  scales  in  thirty-five  transverse  rows. 

Scales  on  middle  of  cheek  rectangular. 

Length  of  specimen,  245  mm. 

Brachaluteres  baueri,  liir  hard  son, 
Alnitt'vim  baueri,  Richardson,    Voy.   *'  Ereb.  and  Terr.,"    Fish., 
1816,  p.  68. 

(Plate  iii.,  fig.  2.) 

Few  authors  have  described  fishes  with  more  care  and  atten- 
tion to  detail  than  Richardson  ,  and  few  again  so  systematically 
figured  their  types.  On  the  other  hand,  he  was  prone  to  accept 
a  drawing  as  a  type. 

I  strongly  condemn  this  practice,  though  well  aware  it  is 
followed  by  other  writers  and  in  other  branches  of  Zoology 
and  sanctioned  by  the  American  Ornithologists'  Union.  In 
its  «de  of  nomenclature  the  union  dcclare.^^  (Canon  xlii.) : — 

*"rEe  oasis  of  a  generic  or  subgeneric  name  is 

a  designated  recognisable  plate  or  figure,"  and,  again  (Canon 
xliii) : — 'The  basis  of  a  specific  or  subspecific  name  is  .  .  . 
a  recognizable  published  figure  or  plate."  A  slight  redeem- 
ing feature  of  this  last  canon  is  the  insertion  of  the  worJ  "pub- 
lished," but  in  the  absence  of  a  specimen,  which  a  description 


^'Cole  of  Nomenclature,  Amer.  Ornithologists*  Union,  1892,  p.  52. 
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from  a  figure  or  plate  implies,  who  is  to  know  whether  such 
figure  be  recognisable  or  not,  and  the  publication  of  the 
original  figure   cannot  remove  the  uncertainty. 

Gunther  has  expressed  a  similar  sentiment  as  follows: — *  It 
may  be  questioned  whether  it  is  desirable  to  utilize  drawings, 
the  types  of  which  are  lost,  in  any  other  way  but  as  a  help 
to  supplement  the  insufficient  published  descriptions.^ 

No  one  but  an  Ichthyologist,  or  an  artist  working  under  his 
eye,  can  represent  a  fish  so  as  to  include  all  essential  details. 
It  is  not,  therefore,  reasonable  to  produce  a  description  from 
a  drawing,  and  such  description  should  scarcely  be  recognised. 

Though  such  tenet  cannot  well  be  made  retrospective,  I 
make  the  suggestion  for  present  and  future  workers. 

Reverting  to  Kichardson,  I  would  also  remark  on  descriptions 
made  from  drawings  by  Lieut.  Emery,  because  they  were  exe- 
cuted from  Australian  fishes,  and,  as  Richardson  himself  says, 
were  unavoidably  deficient  in  the  expresRion  of  certain  generic 
characters.  The  descriptions  were  published  in  the  "  Magazine 
of  Natural  History,"**  and  the  author  explains  omissions,  etc., 
thus: — **Lieut.  Emery  not  being  an  Ichthyologist  omitted  to 
portray  the  minute  serratures of  the  opercular  pieces,  and  hat 
not  always  distinguished  the  spinous  from  the  articulated 
rays."  In  the  following  year  (1843)  the  author  published 
some  of  the  drawings  from  which  descriptions  were  made,  re- 
marking^:— "Verbal  descriptions  of  them  may  mislead  the 
naturalist,  but  the  plate  enables  him  to  judgD  for  himself.*' 
As,  however,  only  the  first  fasciculus  of  the  "Icone.j  Piscium" 
was  ever  published,  there  are  many  fishes  described  from  draw- 
ings which  Richardson  never  reproduced. 

This  preamble  is  suggested  by  the  attempt  to  identify  with 
one  of  Richardson's  species,  a  fish  received  from  Lord  Howe 
Island.  It  is  a  Monacanth,  and  as  far  as  one  may  judge,  is  to 
be  identified  with  Al cuter ius  hatter i.^ 

The  claims  of  A,  baneri  rest  upon  the  description  of  a  draw- 
ing which  Richardson  introduces  as  follows: — "This  species  is 
named  in  honour  of  Mr.  Ferdinand  Bauer,  being  founded  on 
one  of  his  admirable  drawings  in  Dr.  Brown's  possession,'' 
Lest  my  strictures  on  this  practice  appear  rather  uncalled  for, 
I  quote  further : — "Looking  to  his  known  scrupulous  accuracy 
in  details  (Mr.  Bauer's  figure)  may  be  considered  as  the  repre- 
sentation of  a  generic  form  not  yet  described,  in  Avhich  the 
characters  of  several  groups  of  Plectoijnathi  are  combined.      It 


•"Gunther— Zoul.  Record,  vi..  1869,  p.  127. 

JWRichardson— Maj?.  Nat.  Hist.,  (i).  ix.,  1842,  pp.  15, 120,  207,  384. 

^Kicbardeon — IconeaPiscium,  1843. 

^Kichardson— Voy.  "  Ereb.  &  Terr,"  Fishes,  1846,  p.  68. 
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exhibits  the  undivided  dental  plate  of  Diodon,  the  inflated 
body  and  dermal  spines  of  Tetrodon,  and  the  fins  of  Aleuterius, 
We  shall  not  venture  upon  the  formation  of  a  new  generic 
name  without  having  seen  a  specimen  of  the  fish/' 

From  this  figure-description  Giinther**  inclined  to  the  belief 
that  the  species  was  very  closely  allied  to  his  3/.  ornlatus.  If 
my  conclusions  as  to  the  identity  of  the  Lord  Howe  Island 
example  with  A.baueri  are  correct,  it  is  a  distinct  species,  while 
I  can  confidently  pronounce  M.  nculatus  to  be  a  synonym  of  A. 
trossuliiH^  Richardson,  having  a  large  collection  showing  perfect 
intermediate  grades.  It  is  in  fact  the  oceliated  colour- pattern  of 
.V.  ontlatits.which  is  described  and  figured  by  Hollard.^'  Giinther 
also  appears  to  have  had  very  grave  doubts  as  to  correct  repre- 
sentation of  the  teeth  of  A,  baneri,  for,  though,  unlike  Emery, 
Bauer  was  a  skilled  draughtsman,  he  was  not  an  Ichthyologist, 
and  would  fail  to  appreciate  the  necessary  characters. 

Al uteri tiHy  or,  as  Richardson  also  used  it,  Aluteres  and  its 
forms  Alutarius  and  Aliiterus  is  a  synonym  of  Alutera  Cuvier, 
of  which  the  type  is  A.  mimoceros^  Osbeck.  From  this,  A,  tros- 
stilus  and  A.  baueri  differ  in  having  less  than  thirty  rays  each 
in  the  dorsal  and  anal  fins,  instead  of  forty  or  more,  but  agree  in 
the  absence  of  a  pelvic  spine.  For  A.  tmssulus  Bleeker  proposed 
the  genus  Br achal uteres,  and  I  add  A.  baueri  as  a  second  member. 

Description,— J).  29  ;  A.  26  ;  P.  11 ;  C.  12. 

Length  of  head,  3  3;  height  of  body,  1*2;  length  of  caudal 
fin  3*1  in  the  total.  The  eye,  which  lies  nearer  to  the  snout 
than  to  the  dorsal  fin  is  3*0  in  the  head,  the  convex  inter- 
orbital  space  one-half  more.  The  gill  opening  is  small  and  lies 
beneath  the  posterior  margin  of  the  eye.  The  nostrils  are  in- 
conspicuous, and  placed  close  to  the  front  edge  of  the  eye. 

The  teeth  do  not  differ  from  those  of  the  typical  monacanths. 

Upper  profile  of  head  slightly  concave,  from  the  spine  to  the 
commencement  of  the  rays  the  contour  is  straight,  thence 
curved  to  the  caudal  peduncle.  The  lower  profile  is  very 
convex,  its  regularity  broken  by  the  distensible  abdomen. 

The  dorsal  spine  arises  above  the  middle  of  the  eye,  and 
reaches  two-thirds  of  the  distance  to  the  first  ray,  its  surface 
is  granular,  but  without  spines  or  barbs.  The  dorsal  and  anal 
fins  are  similar  in  character,  the  former  the  longer,  both  are 
highest  anterior  i-o  their  centres.  Pelvic  bone  without  spine 
or  external  indication,  the  pectoral  fin  is  one-fourth  longer 
than  the  diameter  of  the  eye  and  inserted  beneath  its  hinder 
margin.     The  caudal  peduncle  is  compressed    but  thick,   its 


^'Gunther— Cat.  Fish.  Brit.  Mus.,  viii.,  1870,  p.  235, 
'^Hollard— Add.  Sci.  Nat.,  Zool.,  '4),  iv.,  1855.  p.  6,  pi,  i.,  fig.  1. 


Digitized  by  VjOOQIC 


ADDITIONS  TO  THE  FISH-FAUNA  OF  LORD  HOWE  ISLAND — WAITE.     41 

height  one-haif  more  than  the  diameter  of  the  eye.  The  fin, 
which  is  long  and  rounded,  has  its  insertion  narrower  than  the 
peduncle. 

The  skin,  which  is  rather  rough  to  the  finger  is  beset  with 
neeedle-like  spines,  smaller  on  the  head  and  below,  larger  pos- 
teriorly especially  on  the  caudal  peduncle  where  they  are  one- 
third  of  an  eye  diameter  in  length  and  strongly  recurved. 

Colours. — In  formaline,  greenish-yellow,  green  at  the  bases 
of  the  fins,  also  the  dorsal  spine  and  caudal  rays.  The  mark- 
ings are  longitudinal  brown  stripes :  two  pass  from  the  base  of 
the  dorsal  fin,  three  from  the  posterior  border  of  the  eye  and 
two  above  the  pectoral  fin,  all  these  run  horizontally  and  par- 
allel. Two  others  pass  from  below  the  eye  downward  and 
forward,  then  backward;  they  separate,  and,  another  stripe 
arising  between  them,  all  run  to  form  horizontal  lines  below 
those  above  described.  Most  of  the  spaces  between  the  streaks 
carry  short  interrupted  lines,  which  below  break  up  into  spots. 
There  are  also  three  or  four  streaks  in  front  of  the  eye,  the 
upper  ones  pass  over  the  profile  and  unite  with  their  fellows. 
One  runs  down  to  the  acgle  of  the  mouth,  while  another  behind  it 
18  continued  downward,  and,  parallel  to  the  profile,  forms  a 
linear  series  of  dots,  which,  at  the  the  base  of  the  anal  fin,  are 
lost  in  a  mass  of  dots  forming  the  ornamentation  on  this  part. 
Similar  dots  exist  on  the  caudal  peduncle.  The  membranes  of 
the  dorsal  and  anal  fins  are  damaged  but  show  traces  of  spots. 
The  caudal  is  spotted  with  brown,  forming  transverse  bars. 

Total  length,  65  mm. 

Collected  by  Mr.  W.  S.  Thompson,  September,  1901. 

Since  the  foregoing  was  in  type,  I  have  received  from  Dr 
Jordan,  his  joint  paper  (issued  in  advance  of  the  volume),  on  the 
Trigger-fishes  of  Japan**.  The  authors  describe  and  figure  a  new 
species,  liravhalutereH  ulraruuif  which  is  a  close  ally  of  li.  baueri, 

COCOTROPUS  ALTIPINNIS,  i<]t.  nov, 

(Plate  V,  fig.  2). 

The  known  range  of  the  genus  ConttrojHt^s^  expressed  :'.s 
Japan,  Andaman  Isles,  South-east  coast  of  India,  Pinang, 
Celebes  and  Ceram,  is  now  extended  to  Lord  Howe  Island. 
In  September,  1901,  the  Trustees  received  a  single  example 
collected  by  Mr.  W.  S.  Thompson.  This  appears  to  be  du 
undescribod  species.  The  following  is  a  description  of  the 
specimen : — 

D.  xiii.  10  ;  A.  ii.  8 ;  V.  i.  3 ;  P.  13 ;  C.  11  ;  L.lat.  U. 

Length  of  head     3*0  ;  of  caudal    30;  height  of  body  2  7  in 

»^Jordan  and  Fowler— Proc.  U.S.  Nat.  Mus.,  xxv.,  1002,  p.  271,  fig.  5. 
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the  length.  The  diameter  of  the  eye  is  one-fifth  less  than  tho 
intcrorbital  space  and  37  in  the  length  of  the  head ;  its  lower 
margin  bisects  the  vertical  lice.  The  snoat  is  one-half  longer 
than  the  eye. 

The  head  and  body  are  strongly  compressed,  the  profile  of 
the  head  very  steep,  and  the  dorsal  profile  of  the  body  much 
more  convex  than  the  ventral.  The  jaws  are  equal,  but  the 
lower  is  advanced  when  the  mouth  is  open :  the  maxilla  ex- 
tends to  beneath  the  front  margin  of  the  eye.  The  head  is 
strongly  armed,  the  profile  is  formed  of  two  bony  ridges  which 
termioate  each  in  a  small  boss  in  front  of  the  dorsal  fin.  A  knob 
exists  on  the  anterior  edge  of  the  orbital  ring  and  another 
above  the  eye,  which  is  continued  backwards  as  a  temporal 
ridge.  Below  this,  from  the  hinder  edge  of  the  eye  is  a  second 
ridge ;  both  end  in  blunt  spines,  which  are  in  vertical  line  with 
the  similar  preopercular  spines,  five  in  number,  of  which  the 
upper  is  the  largest,  its  length  two-thirds  the  diameter  of  tho 
eye.  A  ridge  passing  from  the  preorbital  below  the  eye  bears 
three  small  blunt  spines.  The  preorbital  carries  two  larg3 
spines ;  an  upper  and  longer  runs  to  beneath  the  centre  of  the 
eye  and  has  its  tip  inclined  npwHrds ;  the  lower  spine  is  di- 
rected downwards  over  the  maxilla.  On  the  front  edge  also 
there  is  a  prominent  knob.  Two  weak,  flat,  but  sharp  spines 
are  found  on  the  opercle ;  height  of  caudal  peduncle  2*8  in  the 
lenprth  of  the  head. 

Finii. — The  continuous  dorsal  fin  has  a  sinuous  margin,  and 
commences  a  little  in  advance  of  the  front  edge  of  the  eyo. 
The  first  spine  is  strongly  curved,  the  second  less  so,  to  which  it 
is  equal,  11  in  the  head.  Having  a  more  elevated  origin,  the 
second  spine  appears  to  be  the  longer;  a  decrease  to  the  fifth 
is  followed  by  a  longer  series  to  the  eighth,  whence  the  re- 
mainder are  sub-equal  and  half  the  length  of  the  head.  The 
first  ray  is  slightly  longer,  and  the  third  the  longest,  1*5  in  the 
head  ;  the  last  ray  is  half  the  length  of  the  first.  The  anal 
commences  beneath  the  twelfth  dorsal  spine ;  both  fins  are  con- 
nected to  the  caudal  peduncle  by  membrane.  The  pectoral  hag 
a  deep  base  and  is  evenly  rounded,  the  sixth  ray  equals  the 
length  of  the  bead  ;  the  tips  are  free.  The  ventral  is  inserted 
in  advance  of  the  pectoral,  and  its  second  ray  is  1*6  in  the 
length  of  the  head.     The  rays  of  all  the  fins  are  undivided. 

Scaler. —  Top  of  the  head,  cheeks,  opercles,  and  the  whole  of 
the  body  closely  covered  with  small  spinous  granules,  con- 
tinued on  to  the  basal  portion  of  the  pectoral  and  vertical  fins. 
The  lateral  line  follows  the  dorsal  curvature  and  does  not 
descend  to  the  middle  of  the  cand«l  pednncle;  it  is  formed  of 
eleven  very  long  tubes,  the  first  three  almost  in  contact,  th3 
others  widely  spaced  ;  the  last  is  at  the  base  of  the  caudal  rays. 
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ColouKH. — Head  and  body  brilliant  red,  the  latter  with  a 
pale  spot  below  the  v.-vii.  dorsal  spines;  eye  and  vertical  fins 
red;  pectoral,  orange,  with  the  lower  edge  lighter  and  crossed 
by  some  red  bars. 

Length  of  specimen,  43  mm. 

The  genus  ('ncotropua  was  formed  by  Kaup**  in  1858  on 
CorifthohatUH  echinattis,  Cantor.'"*  The  name  ( '(ni/thifbattis 
was  proposed  by  Cantor  as  a  substitute  for  Minom^  Cavier  and 
Valenciennes  (**  preoccapied  by  Minois^  Hiibner  **),  with  ('. 
wnora,  Cuvier  and  Valenciennes,  as  the  type.  This  species  is 
not  congeneric  with  (\  cchinatuHy  wh  ch  Giinther  places  in  his 
genus  Tetraroffe.*^  In  this  ho  also  places  Apistna  dennavan' 
thus,  Bleeker.^'^  In  1878  Bleeker  figured  this  species  under 
the  name  ( 'nmtnfjms  dcrmavanthus.*^  The  text  to  accompany 
the  plate  was  never  issued  and  I  am  unaware  if  Bleeker  re- 
ferred to  the  species  elsewhere.  Day  records  two  species  from 
Indian  seas,^^  namely,  (\  ecldnaUiH,  above  referred  to,  and  a 
new  species,  < '.  rnseim. 

Another  species,  ( \  puttii,  is  described  by  Steindaohner**  from 
Japan,  and  to  these  I  add  a  fifth,  (\  altipinnis  (ante),  from  Lord 
Howe  Island. 

For  comparative  purposes  the  leading  characteristics  of 
these  five  species  may  be  expressed  as  follows : — 

1.   Ciu'utrnjuts  echiiiatiis,  Cantor. 
D.  xiii.    11;  A.  ii.  8;  P.  11;  V.  i.5  (?  i.3). 

Length  of  head  3  7  ;  height  of  body  2  9.  Dorsal  fin  com- 
mences above  anterior  half  of  eye.  First  spine  longest,  1*3  in 
height  of  body.     Pectoral  equal  to  the  head  in  length. 

Hab, — Andamans  and  Pinang. 

2.  CorotrnjntH  dtrinacant/nis,  Bleeker. 

D.  xii.  9 ;  A.  iii-ii.  7-8  ^  P.  11 ;  V.  i.3. 

Length  of  bead  2  8;  height  of  body  2  8.  Dorsal  fln  com- 
mences over  middle  of  eye.  First  and  second  spines  longest  and 
equal,  20  in  height  of  body.     Pectoral  shorter  than  the  head. 

Hab, — Sea  of  Wahai,  North  Coram. 


»Kaup— Arch,  Natnrg.,  1858,  p,  333. 

^Cantor— Cat,  Malay  Fish,  1850,  p.  45. 

«Ganther— Cat.  Fish,  Brit.  Mua,,  ii.,  18G0,  p,  136. 

«  Bleeker— Nat.  Tijdschr,  Ned.  Ind„  iii..  1852.  p.  2G8. 

«  Bleeker— Atl.  Ichth.,  ix.,  1878,  pi.  ccccxi..  fig  2. 

«  Day— Fishes  India,  1875,  pp.  159  and  160. 

*^Steindachner— Ann.  K.  K.  Nat.  Hofrnus.  Wein,  xi.,  1896,  p.  203. 
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3.     CocotropUH  rosetiSf  Day, 
D.  xiv-xv.  9-10;  A.  ii.  7-8 ;  P.  14;  V.  i,3. 

Length  of  head  2*9;  height  of  body  3*2.  Dorsal  fin  com- 
mences over  middle  of  eye.  Second  spine  longest,  20  in 
height  of  body.     Pectoral  equal  to  the  head  in  length. 

Hab, — Coromandel  Coast  of  India. 

4.  Cocotropus  pottii,  Steindachner. 

D.  xi-xii,  13-12 ;  A.  i-ii.,  10-11  ;  P.  12  ;  V.  i.  2. 

Length  of  head  40;  height  of  body,  3*5.  Dorsal  fin  com- 
mences behiod  centre  of  eye.  First  spine  longest,  23  in  height 
of  body.     Pectoral  equal  to  the  head  in  length. 

Hab,  Japan  and  Celebes. 

5.  CocotropUH  altipinnh^  Waite. 

D.  xiii.  10;  A.  ii.  8;  P.  13;  V.  i.  3. 

Length  of  head  30;  height  of  body  27.  Dorsal  fin  com- 
mences in  advance  of  the  eye.  First  and  second  spine  longest 
and  equal  1*1  in  height  of  body.  Pectoral  equal  to  the  head  in 
length. 

I  have  tried  to  reconcile  this  last  species  with  the  first-named, 
to  which  it  is  undoubtedly  most  nearly  allied  :  its  differences 
however,  as  far  as  one  may  judge,  outweigh  its  points  of  simi- 
larity. From  Cantor's  description  it  differs  in  having  the  mar- 
gin of  the  dorsal  fin  sinuous,  though  it  must  be  noted  that  the 
account   is   scarcely   intelligible.     The   author   writes: — "The 

anterior  spine is  the  longest  and  strongest  of  all, 

its  length  being  about  f  of  that  of  the  head.  The  succeed- 
ing spines  and  rays  gradually  decrease  to  the  seventh  ray,  which 
is  about  J  of  the  length  of  the  head."  In  (/.  altipinnis 
the  first  two  spines  are  equal  in  length  ;  the  pectoral  has  thirteen 
rays  and  the  ventral  three,  of  which  the  second  is  noticeably  the 
longest.  C,  evhinatnn  has  eleven  pectoral  rays  and  five  ventral 
ones,  the  first  being  described  and  figured  as  the  longest.  In 
describing  an  example  from  the  Andaman  Isles,  Day  counts 
but  three  ventral  rays.  This  latter  species  appears  to  have  a 
smaller  head,  and,  as  no  mention  is  made  of  the  large  postorbital 
spines,  a  simpler  armature.  These  spines  in  C  altipinnU  are 
larger  than  those  of  the  preopercle,  which  bears  five  spines, 
none  of  which  can  be  said  to  be  minute,  as  described  of  C. 
echinatusy  which  has  but  four.  Cantor  distinctly  states  that 
"the  axilla  and  the  space  covered  by  the  pectorals  is  naked;" 
also  that  "on  the  back,  the  sides  of  the  head  and  body  the 
tubercles    are  fewer,   more   distant    than   on    the  throat    and 
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nbdomen,  where  they  are  crowded/'  In  our  species  the  whole 
body  is  evenly  covered  with  tabercles.  Lastly,  the  colour  mark- 
ings, as  recorded  by  both  Cantor  and  Day,  are  conspicuous  fea- 
tures, whereas  in  C,  altipinniH,  described  from  a  recent  example, 
the  only  markings  are  a  light  area  on  the  back  and  dark  bars 
on  the  lower  pectoral  raya. 

Hab,  Lord  Howe  Island. 

XiPHASiA  SETIFER,  Sivainson, 

Xiphasia  setifer,  Swainson,  Nat.  Hist.  Fish.,  ii.,  1839,  pp.  179  and 
259 ;  Day,  Fish.  India,  1876,  p.  337,  pi.  Ixxiii.,  fig.  1. 

Though  not  previously  recorded  from  the  island,  an  example 
obtained  by  Mr.  Famell,  in  July,  1902,  is  the  second  known. 
By  rhe  kindness  of  the  Committee  of  the  Macleay  Museum,  I  have 
had  the  opportunity  of  examining  the  fish  referred  to  in  the 
Museum  Memoir  as  (robwideH  sp.,^  and  noticed  as  follows: — 
'*A  single  example,  which  has  evidently  been  washed  ashore, 
was  presented  by  Dr.  James  Cox  to  the  Hon.  Wm.  Macleay, 
in  whose  collection  it  now  is.*'  This  is  undoubtedly  a  Xiphania^ 
and  the  discovery  removes  one  more  uncertain  species  from  the 
iRland  list.  X,  setifer  was  first  recorded  from  the  mainland  by 
Ramsay  and  Ogilby,  who  described  specimens  taken  in  Port 
Jackson,  in  1886.*^ 


«  Ogilby— Aust.  Mus.  Mem.,  ii.,  1889,  p.  14. 

*^  Ramsay  and  Ogilby— Proc.  Linn.  Soc.  N.S.W.,  (2),  i.,  1886,  p.  582. 
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GLOSSOPTEEIS. 

By  E.  Etheridge,  Junr.,  Curator. 

(Fig.  3.) 

In  1894  I  described  a  specimen  of  a  (TlosaopU'n's,  found  by  Mr. 
C.  J.  Horsley,  in  the  Upper  Coal  Measures  on  the  Woller  Eoad, 
about  seventeen  miles  from  Mudgee,  ''showing  the  attachment 
of  the  fronds  to  the  caudex."^  This  is  now  supplemented  by  the 
equally  fortunate  discovery  by  Mr.  John  Mitchell,  Eesident 
Teacher,  Technical  College,  Newcastle,  of  part  of  a  much  larger 
caudex,  with  large  leaf-scars,  associated  in  the  same  bed  of  shale 
with,  although  not  actually  attached  to,  immense  leaves  of 
OloHsopterh,  The  shale  in  question  is  above  the  Victoria  Tunnel 
Coal  Seam  of  the  Upper  Coal  Measures  at  Shepherd's  Hill, 
Newcastle. 

The  specimen  approximately  represents  half  the  caudex  split 
longitudinally,  and  is  three  and  a  half  inches  long,  by  two  inches 
wide  in  its  present  more  or  less  compressed  condition;  it  is  a 
matrix  cast  with  adherent  fragments  of  a  black  carbonaceous 
pellicle.  This  stem  fragment  is  covered  with  transversely  oval 
leaf  scars,  which  have  a  longitudinal  diameter  of  from  three- 
eighths  of  an  inch  to  half  an  inch,  and  a  transverse  measure- 
ment varying  from  half  to  one  inch.  The  scars  are  placed  alter- 
nately or  in  oblique  rows  forming  a  spiral  arrangement;  thir- 
teen scars  are  visible,  more  or  less  perfect.  They  are  separated 
from  one  another  above  and  below  by  narrow  interstitial  spaces, 
with  the  upper  and  lower  margins  raised  above  the  general  level 
of  the  specimen.  The  leaf -scar  surface  is  vertically  wrinkled, 
and  slightly  concave,  but  there  are  no  traces  of  vascular  bundle 
openings.  The  opposite  surface  of  the  stem  is  hidden  by 
matrix,  except  at  one  spot  of  limited  extent,  from  which  the 
latter  has  been  removed. 

The  leaves  associated  with  this  stem,  are  of  very  large  size, 
but  as  the  remains  are  matted  together  in  layers  in  the  shale, 
it  is  impossible  to  obtain  an  absolutely  perfect  frond,  and  in 
consequence  difficult  to  estimate  the  size  to  which  they  at- 
tained. One  leaf,  however,  has  been  exposed  over  &  very  con- 
siderable portion  of  its  surface,  and  even  in  this  imperfect 
state,  measures  eleven  inches  in  length  by  eight  inches  in 
breadth.     By  continuing  the  outlines  I  estimate  this  leaf  to 

1  Etheridge— Proc.  Linn.  Soc.  N.S.W.,  (2),  ix.,  1894,  p.  228. 
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have  been,  when  perfect,  at  least  two  feet  in  length  by  one  foot 
wide.     The  mid-rib  is  very  stout  and  strong;  the  veins  coarser 


FIG.  3. 


at  their  point  of  issue  from  the  former,  and  arising  at  an  acute 
angle,  proceed  to  the  margins  in  open  curves.       The  reticula- 
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tion  is  close,  and  the  meshes  long,  narrow  and  apical Ij  pointed. 
Over  a  wide  inter-marginal  area  the  veins  break  up  into  closely 
crowded,  very  nnmeruas  vein  lets,  giving  to  the  leaf  over  this 
portion  a  totally  diflPerent  appearance  to  that  presented  along 
the  mid-rib.  These  veinlets  are  certainly  less  reticulate  than 
the  veins  proper. 

It  is  only  reasonable  to  surmise  from  the  plentitude  of  this 
leaf  in  the  nhale  of  the  Victoria  Tunnel  Seam,  to  the  almost  total 
exclusion  of  the  other  leaves,  that  they  and  the  stem  belong  to 
one  and  the  same  form.  The  only  species  .of  GlossopUris 
occurring  in  our  Coal  Measures,  the  leaves  of  which  agree  with 
the  above,  is  (rlosHopteris  ampla,  Dana,2  and  with  the  latter's 
description  our  fossils  agree  very  closely.  Dana  remarked : — 
*The  full  size  of  this  species  we  cannot  ascertain  from  our  speci- 
mens, as  the  frond  was  evidently  quite  thin  and  tender,  and  is 
much  broken.  The  breadth  could  not  have  been  less  than  six 
inches,  and  the  length  probably  exceeded  considerably  a  foot." 

One  of  Dana's  figures^  of  G.  ampla  is  very  suggestive.  It 
represents  the  basal  portion  of  one  of  these  large  fronds,  with 
a  petiole  expanding  proximally  to  such  a  size,  one  inch  in 
breadth,  as  would  adapt  it  to  any  of  these  leaf  scars ;  the  rachis 
in  the  figure  is  nearly  three-quarters  of  an  inch  wide.  In  all 
probability  the  fronds  known  as  (i,  ampla  represent  one  of  the 
largest,  if  not  actually  the  largest  fern  in  our  Coal  Measures,  and 
is  a  worthy  rival  to  the  hnfire  (iandamopteru  ci/clnpterouleHy 
Feistmantel,  from  the  Talcher  Shales  of  India. 

In  1878  Dr.  O.  Feistmantel  described  a  fern  trunk  from  the 
Newcastle  Coal  Measures  as  CauloptenH  mlavui^y  showing  the 
presence  of  large  spirally  arranged  transversely-oval  leaf  scars, 
and  on  the  -whole  by  no  means  unlike  that  now  under  descrip- 
tion. The  interspaces  between  the  leaf  scars  are,  however, 
very  much  greater  in  C.  adamni,  and  the  scars  show  a  numbsr 
of  transverse  cicatrices.  The  community  of  characters,  and 
similarity  of  horizon  raises  a  suspicion  that  the  two  stems  may 
be  one  and  the  same,  and  also  the  caudex  of  Glossopteris  ampla, 
Dana.  Feistmantel  remarked  of  his  specimen: — **The  speci- 
men is  hardly  sufficiently  complete  to  decide  its  nature  and 
systematical  position  with  absolute  certainty;  but  supposing 
it  to  be,  what  it  most  probably  is,  a  fragment  of  a  fern  trunk 
and,  taking  the  disposition  of  the  scars  to  be  quincuncial,  I 

a  Dana— Wilkes'  U.S.  Explor.  Exped.,  x.,  Gcol.,  1849,  p.  717,  pi.  13 

f .  1  a  and  b. 
»  Dana— Xoc.  cit.,  pi.  13,  f.  la. 
*  Feistmantel — Palaeontogrnphica,    1878,    Suppl.     Bd.    iii.,    8.   p.  93, 

pi.  xii.,    f.    1   and   2;    Mem.  Geol.  Survey  N.S.W.,  Pal.,    3,  1890, 

p.  135,  pi.  xii.,  f.  1  and  2. 
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thought  it  would  be  more  correct  to  place  this  specimen  with 
the  genus  Caulopteris,  as  there  are  not  sufl&cient  characters  for 
placing  it  anywhere  else,  or  for  making  it  the  type  of  a  new 
genus." 

Neither  the  precise  locality  at  Newcastle,  nor  the  horizon  in 
the  measures  of  C  adamai  *.vere  recorded,  bat,  now  that  we  have  a 
portion  of  a  second  fern  trunk  associated  with  leaves  which 
cannot  be  distinguished  from  Glossopteris  ampla,  I  think  we 
may  tentatively  conclude  that — (1.)  The  portion  now  described 
is  the  caudex  of  the  species  known  under  Dana's  name ;  and  (2) 
that  FeistmanteFs  C.  adarnsi  is  the  same  thing,  and  hence  the 
latter  will  become  a  synonjnm  of  (t,  ainpla,  Dana. 

The  following  section  of  the  Upper  Coal  Measures,  kindly 
furnished  by  Mr.  Mitchell,  approximately  shows  the  position 
of  the  bed  yielding  the  stem  and  leaves  of  G,  amjila,  at  Shepherd's 
Hill  :— 

HORIZON.  STRATA.  THICKNESS. 

Ft. 

oi-     1.    j»    TT11  Conglomerate   ...              ...  80 

Shepherd  8  Hill  ...     Thick  bedded  Sandstone...  40 

^,         ,    .              ,  J  C Conglomerate     or     argil- 

Glouopteru      ampla,  and  \      la^ous  sandstone        ...  20 

^^^^  (Shale 10 

Oofl^Victorirtn  Tunnel  Seam) 

with  parting  ...  20 

Nobby 's  ...  ...     Cherts  ...  ...  70 

Coal  (Pipe-clay  Seam)     ...  ]0 
Phyllotheca  ramom,  (ilos-^ 

Hopteris  brouniana  and  >      Sandstones  and  Shales     ...  80 
G.  linearis                . . .  ) 

Coal    (Dirty    Seam)    with 

partings         ...  ...  10 

Cinfjnlaria  in  lower  part    >      Sandstones  and  Shales     ...     70 

Coal  (Yard  Seam)            ...  5 

Sandstones  and  Shales     ...  75 
Coal    (No.  5  Seam)    with 

partings      ...              ...  7 

Ph!,llotheca    find     Verte^l      Sandstones  and  Shales      ...     80 
brana  in  lower  part ...  ) 

Coal  (Borehole  Seam)     ...     10 
Thick-bedded   Grey  Sand- 
stones ...  ...     — 

The  thicknesses  are  approximate  only. 
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A  FRESH- WATER  TURTLE  (Pelochelya  cantoris,  Gray,) 
FROM  NEW  GUINEA. 

By  Edgab  R.  Waite,  P.L.S.,  Zoologist. 
(Pig.  4.) 

By  the  kindness  and  forethought  of  the  Hon.  Anthony 
Musgrave,  C.M.G.,  Government  Secretary  of  British  New 
Guinea,  our  knowledge  of  the  distribution  of  the  fresh-water 
turtles  (Trionychoidea)  has  been  considerably  extended.  This 
gentlemun  forwarded  to  the  Trustees  a  large  example  accom- 
panied by  the  following  particulars : — "  The  fresh- water  Tor- 
toise was  brought  to  the  camp  of  a  road-making  party,  on  the 
third  of  September,  by  some  natives,  who  had  speared  it  in  the 
Laloki  River,  one  of  the  outfalls  of  the  Astrolabe  Range^  forty 
miles  from  its  entry  into  Redscar  Bay.  I  reached  the  camp 
myself  late  on  the  following  day  and  was  shown  the  tortoise 
alive  and  active,  in  the  small  pool  of  a  creek  flowing  into  the 
above  river.  It  seemed  to  me  of  interest  to  science,  and  I  pro- 
posed to  send  it  alive  to  Sydney  and  had  it  brought  to  Port 
Moresby,  but  it  died  on  the  tenth  September  of  wounds,  the 
carapace  showing  three  or  four  punctures  with  a  hunting  spear. 
Mr.  A.  C.  English  kindly  preserved  the  skin.  The  tortoise 
being  a  gravid  female,  I  superintended  the  preservation  of  all 
the  contents  of  the  ovary.  All  the  fleshy  parts  of  the  body  were 
readily  received  by  the  natives  for  food.  I  may  mention  that 
Mr.  John  MacDonald,  Head  Gaoler  for  British  New  Guinea, 
first  drew  my  attention  to  the  tortoise.  It  seems  to  be  little 
known  to  the  natives,  or  it  may  be  that  they  seldom  attain  such 
large  size,  as  the  river  whence  it  was  taken  is  frequented  also 
by  a  large-sized  species  of  crocodile." 

When  received  at  the  Museum  it  was  seen  that,  though  the 
external  parts  were  in  good  condition,  the  cervical,  pelvic, 
caudal  and  limb  bones  had  been  removed ;  the  skull  had  fortu- 
nately been  preserved.  I  am  thus  definitely  able  to  identify  the 
turtle  as  of  the  genus  Pelochelys,  Gray,*  and  I  do  not  see  sufl[i- 
cicnt  grounds  for  regarding  it  as  distinct  from  the  only  admitted 
species,  P.  cantoris,  Gray.  It  is  recorded  from  India,  Burma, 
Malaysia,  Borneo,  the  Philippines  and  South-east  China 
(P.  poliakowii,  Sirauch^),  and,  as  before  mentioned,  it  is  now 
added  to  the  fauna  of  New  Guinea. 

1  Gray— Proc.  Zool.  Soc.,  1864,  p.  89. 

a  Strauch-Mem.  Acad.  Imp.  Sci.  St.  Petersb..  (7),  xxxviii.,  1890,  p.  118, 
pi.  It.,  figs.  1-3. 
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From  a  geographical  aspect,  this  record  is  of  particular  in- 
terest. When  "Wallace's  Line,"  separating  the  Oriental  from 
the  Austro-Malayan  Region,  was  first  traced,  little  was  known 
of  the  Zoology  of  the  Moluccas  or  New  Guinea.  Since  then 
workers  on  particular  groups  have  frequently  announced  that 
the  limits  of  Wallace's  Line  did  not  harmonise  with  the  results 
of  their  studies.  An  excellent  summary  of  this  subject  has 
been  published  by  Meyer  and  Wigles worth.* 

To  the  transgressors  of  this  celebrated  boundary,  Pelochdys, 
hitherto  known  only  from  the  Asiatic  side  of  the  "  line,"  is 
now  added.  If  the  New  Guinea  fauna  be  regarded  as  balancing 
between  the  Oriental  and  Australian  affinities,  the  present  ad- 
dition will  help  to  weight  the  Oriental  scale. 


FIG.  4. 

The  accompanying  illustration  of  the  plastron  renders  the 
appearance  in  "the  flesh,"  removal  of  the  soft  parts  not  being 
practicable.  The  callosities  on  the  byo-hypo-and  xiphi- 
plastra  are,  however,  so  largely  developed  as  to  almost  conceal 
the  underlying  structures. 

»  Meyer  &  Wiglesworth— Birds  of  Celebes,  i,,  1898,  pp.  80-89. 
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The  sculpturing  of  each  hyo-and  bypo-plastron  together 
forms  a  regular  concentric  series  but  each  xiphiplastron  Las  its 
own  concentric  ornamentation. 

Three  genera  of  the  Trionychydae,  namely : — Cyclod^nn^^ 
Peters,  Emyda^  Gray,  and  Cyclanorbis,  Gray,  are  separated 
from  the  other  three :  namely  : — TrionyXy  Geoffroy,  Fdochelys^ 
Gray,  and  Chitra,  Gray,  by  the  presence  of  a  pair  of  posterior 
cutaneous  flaps,  under  which  the  hind  limbs  may  be  concealed. 
Pelochelys  has  an  anterior  flap,  forming  a  complete  bow. 
beneath  which  the  head  and  anterior  limbs  may  be  concealed 
I  am  unable  to  examine  this  condition  in  examples  of  the  other 
genera  and  we  do  not  possess  further  specimens  of  Pelochelys, 

Of  the  carapace,  the  first  four  neural  shields  have  the  postero- 
lateral sides  shortest,  the  last  foxir  have  these  sides  longest. 
A  similar  condition  is  figured  by  Giinther  and  Strauch.  If 
wide  enough,  the  outer  extremities  of  the  nuchal  plate  would 
possibly  overlie  the  second  dorsal  rib.  The  notched  ends  are 
simply  embedded  in  the  fleshy  tissue. 

On  the  lower  surface  of  each  hind  foot  a  flat  tubercl6  may  be 
noted ;  it  lies  to  the  outer  edge  of  the  mid-line  and  is  truncate 
anteriorly,  but  shelving  behind.     Its  breadth  is  18  mm. 

Mr.  Musgrave  informs  us  that  the  weight  of  the  Turtle,  when 
alive,  was  68  lbs.     The  principal  measurements  are : — 
Total  length  of  back  ...       650  mm. 

..     breadth      „       ...  ...       520     „ 


Length  of  carapace 
Breadth  „ 

Length  of  Plastron 
Breadth  „ 

Bridge 
Length  of  Skull 
Breadth 


420 
425 
420 
500 
165 
180 
108 


The  ovaries  contain  eggs  in  all  stages  of  development  while 
the  uteri  held  twenty-seven  completely  shelled  eggs.  These 
are  almost  spherical,  the  dimensions  averaging  34'5  x  33'3  mm., 
and  the  weight  309  grammes.  The  shells  are  white  and  per- 
fectly smooth. 
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NOTES  ON  FLEAS  PARASITIC  on  the  TIGER  CAT. 
By  W.  J.  Rainbow,  F.L.S.,  Entomologist. 

In  a  former  number  of  the  "Records  of  the  Australian 
Museum,"^  the  late  Mr.  P.  A.  A.  Skuse  described  what  he  sup- 
posed to  be  the  male  aud  female  of  a  flea  parasitio  on  the  Australian 
Tiger  Cat,  Dasyunis  maculatusj  Kerr,  and  for  the  reception  oi 
the  species  founded  a  new  genus,  Stephanocircus  f  S,  dasyun^ 
Sk.).  Later,  Mr.  Carl  P.  Baker,  of  Fort  Collins, Colorado,  pub- 
lished a  monographic  list  under  the  title  of  "Preliminary 
Studies  in  Siphonaptera,"^  and  in  this  work,  not  only  ques- 
tioned the  validity  of  Skuse 's  genus,  but  also  suggested^  that 
the  latter  writer  had  probably  confused  two  species,  and  that 
both  were  referable  to  known  genera.  For  this  reason  Mr. 
Baker,  whilst  reprinting  the  description,  declined  to  incorporate 
the  genus  and  species  as  defined  by  Skuse  in  his  table  of  the 
Pulicidse.  In  answer  to  this  Mr.  Skuse  published  a  short  paper 
under  the  heading  of  **  Stephanocircn.%  Sk. :  A  Rejoinder,"^  in 
which  he  maintained  the  accuracy  of  his  determination. 

Fortunately  the  types  of  Skuse's  species  are  in  the  collection  of 
the  Australian  Museum,  and  a  study  of  these  has  convinced  me 
that  two  distinct  forms  were  confused,  and  that  each  are  refer- 
able to  separate  genera,  but,  baviug  also  carefully  studied 
Tasehenberg's  descriptions  and  figures^'  together  with  Baker's  Key 
to  the  genera.  I  am  of  opinion  that  Skupe's  genus  should  stand, 
and  that  it  should  be  amended  so  as  to  include  not  only  S. 
dasyuri,  Sk..  but  also  S,  mars,  N.  C.  Rothsch.^ 

In  order  to  assist  the  student  in  working  out  the  systematic 
position  of  these  insects,  I  reprint  Baker's  Key  of  the  Pulicidae,^ 
adding  thereto  the  characters  of  Skuse's  genus,  as  I  think  they 
should  be  understood. 

a.  Eyes  well  developed ;  antennae  with  circular  incisions 
or  cleft  only  on  one  side;  head  and  thorax  usually 
stout  and  compact ;  head  rarely  angulated  in  front ; 


1  Skuse— Eec.  Aust.  Mus..  ii..  5,  1893,  p.  78,  pi.  xvii. 
«  Baker— Canadian  Entomolofirist,  xxvii..l895,pp.  19-22,  63-66, 108-111, 
180-132. 162-165, 186-191,  and  221-2. 
»  Baker— /oc.  c%t„  p.  63. 

*  Skuse— Bee.  Aust.  Mus.,  ii.,  7, 1896,  p.  5, 
»  Tascbenbergr— Die  Fldhe.  1880. 

•  N.  C.  Rethschild— Nov.  Zool.,  v.,  1898,  p.  544,  pi.  xri,  fig,  H, 
'  Baker— /oe.  ctV.,  p.  63. 
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lower  edge  of  head  and  pronotum*  behind  sometimes 
with  combs,  abdominal  segments  and  discs  of  cheeks 
without Pulej'. 

aa.  Byes   wantioe,  or  very   rudimentary;  antcnD80  with 
circular  incisions. 

b.  Eyes  entirely  wanting;  head  and  thorax  stout  and 
compact;  head  angulated  in  front,  truncate;  discs 
of  cheeks,  pronotum,  and  several  abdominal  segments 
with  combs  of  numerous  spines,  the  whole  body  heavily 
bristled HystriclwpsyUa. 

c.  Eyes  entirely  wanting;  head  flattened  in  front,  or 
sharply  truncated,  posterior  margin  pectinated ;  discs 
of  cheeks  and  pronotum  armed  with  tooth^ike  spines 
similar  to  those  encircling  the  head ;  the  whole  body 
thickly  bristled Stephanocircas, 

It  is  remarkable,  too,  when  we  consider  how  careful  Mr. 
Skuse  usually  was,  that  not  only  should  he  have  confused  two 
genera  so  well  marked,  and  so  easily  distinguishable,  but  that 
he  should  have  failed  to  distinguish  the  female  form  of  the  male 
he  described  as  Stephanocircus.  Tet  such  is  the  case.  There 
are  four  microscope  slides  in  the  Museum  collection,  the  speci- 
mens upon  which  are  registered  as  types  of  Stephanocircus, 
One  contains  three  specimens — two  females  of  Stephanocircus, 
and  one  male  Pulex^  and  this  slide  is  labelled  **  Stephanocircus 
dasyuri,  Sk.,  from  D,  maculatuSy  N.S.W.  (types)  1  male,  2  female 
Tiger  Cat  Flea  ;  "  the  second  has  two  specimens  of  Pnlex — one 
male  and  one  female,  and  it  is  labelled  **  Tiger  Cat  Flea,  2 
males,  (type);  "  the  third  and  fourth  contain  dissected  portions  of 
females  of  Stephanocircus  ilasyuriy  and  are  labelled  "  Tiger  Cat 
Flea,  female."  It  is  singular  to  note,  that,  whilst  specimens  of 
both  sexes  of  a  Pulex  were  collected  from  the  body  of  a  Tiger 
Cat,  only  one  sex  (female)  of  Stephanocircus  was  obtained. 
Probably  the  males  were  overlooked. 

As  to  the  identity  of  the  Pulex :  It  appears  to  me  that  the  form 
collected  from  the  Tiger  Cat  is  Pulex  fasciatus,  Bose.  It  certainly 
agrees  with  the  brief  description  given  by  Baker  in  his  Key 
to  that  species  of  the  genus  Pulex fi  and  is  similar  to  many 
examples  taken  from  plague-infested  and  other  rats  by  Dr. 
F.  Tidswell,  of  the  Department  of  Pnblic  Health  of  New  South 
Wales,  to  whom  I  am  indebted  for  the  privilege  of  examining 
his  long  series  of  specimens,  and  who  has  also  kindly  presented 
some  examples  to  the  Trustees  of  the  Australian  Museum. 
That  P.  fasciatus   should  be  found  parasitic  on  the  Tiger  Cat 


Baker— /oe.  cit.,  pp.  109-110. 
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does  not,  to  me,  appear  strange,  seeing  that  it  has  heen  recorded 
from  time  to  time  as  occurring  upon  various  mammals.  It 
lias  heen  found  upon  the  Garden  Dormouse,  Myoxus  nitedula, 
I'all.  (^  P.  nitelay  Curv.)  ;  the  Mole,  2'alpa  europea.  Lion.; 
the  Hampster,  Cricetus  cricetus  Linn.  (=  0.  /rumefitarins, 
Pall.);  the  House  Mouse,  Mus  musculus,  Linn.;  the  Brown 
Rat,  Mus  deciimanus,  Pall.;  and  the  White  Pox,  Canis  laijo- 
[niSf  Linn. 

It  has  been  stated  that  it  is  not  usual  for  two  species  of  fleas 
to  be  found  living  together  upon  a  single  wild  animal,  and  it 
was  a  belief  in  this  theory,  doubtless,  that  led  Mr.  Skuse  into 
the  mistaken  assumption  that  the  two  species  found  upon  the 
Tiger  Cat  were  merely  the  male  and  female  forms  of  what  he 
described  as  Stejjfuinocircus  dasyuri.  Indeed,  in  his  **  Re- 
joinder" (already  quoted)  he  endeavoured  to  make  a  strong 
point  of  this,  for  he  wrote :  "It  is  at  least  remarkable  that  one 
supposed  species  should  be  all  males,  and  the  others  all  females. 
Were  such  the  case  they  might  produce  a  hybrid  in  conson- 
ance with  Mr.  Baker's  classification."  Unhappily  for  this 
argument,  as  I  have  already  shown,  tiro  species  were  taken 
from  one  animal^  and  although  no  males  of  one  form  were 
found,  both  sexes  of  the  other  were  represented.  Again,  in 
reference  to  the  fleas  found  upon  rats  by  the  authorities  of  the 
Department  of  Public  Health,  I  may  point  out  that  it  was  not 
at  all  an  uncommon  experience  to  find  two  species  upon  a 
fiinele  animal^ndeed,  such  was  frequently  the  case.  Dr. 
Tidswell  showed  me  a  number  of  examples.  From  this  it  will 
be  seen  how  careful  a  collector  should  be  when  collecting  these 
parasites  for  study  and  observation,  and  how  important  it  is 
to  bear  this  in  mind  when  dealing  with  animals — parasitic  or 
otherwise — that  have  the  power  of  spreading  disease. 
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NEW  RECORDS  or  RECURRENCES  of  RARE  FISHES 
FBOM  EASTERN  AUSTRALIA. 

No.  2. 
By  Edgar  R.  Waite,  F.L.S.,  Zoologist. 
(Plate  vi.). 
The  principal  species  dealt  with  is    Histiopterm     recurnros- 
triSf  Richardson,  which  is  regarded  as  the  type  of  a  new  genus, 
Prosoplismus,       This    species,     together    with    Thyrsites    atiuu 
Euphrasen,  has  not  previously  been  recorded  from  New  South 
Wales.      Cyttus   australis,    Richardson,    is    readmitted    as    an 
inhabitant  of  our  waters,  a  previous  record  having  been  over- 
looked.    Additional  specimens   of     Callanthias    platei^     St^in- 
dachner,  are  chronicled,  while  the  identity  of    Creedia    clath- 
risquamiSf    Ogilby,     with     Hemeroccete»    haswelliy     Ramsay,     is 
made  known. 

Thyrsites  atun,  Euphrasen. 

Scomber  atii7i,  Euphrasen,  Vetensk.  Acad.  Nya.  Handl.,  xii., 
1791,  p.  315. 
Though  this  southern  species  is  known  ,to  occur  oc- 
casionally off  our  shores,  no  definite  record  appears  to  have 
been  made.  It  is  not  included  in  the  published  catalogues  of 
our  fauna  and  I  therefore  chronicle  the  following  occurrence. 
By  the  kind  offices  of  Mr.  R.  Eastway  it  became  known  to  me 
that  on  11th  August  the  Amateur  Fishermen's  Association 
obtained  a  Barracouta  eight  miles  off  Coogee.  On  my  ex- 
pressing the  desire  that  the  specimen  might  be  obtained  for  the 
National  Collection,  the  Association  kindly  presented  it  to  the 
Trustees. 

Callanthus  platei,  Steindachner. 

Callanthias  plat ei,  Steindachner,  Zool.  Jahrb.,  Sapp.,  iv.,  2,  1898, 
p.  284,  pi.  XV. 
Of  this  species,  first  recorded  for  New  South  Wales  in  1898, 
additional  specimens  have  been  obtained  by  Mr.  J.  A.  Boyd, 
who  forwarded  them  from  Twofold  Bay  in  September,  1901. 

Cyttus  australis,  Richardson, 

Capros  australis,  Richardson,  Trans.  Zool.  Soc,  iii.,  1849,  p.  72  ; 
Voy.  "  Ereb.  and  Terr.",  1848,  p.  137,  pi.  lix,  figs.  1-5. 
Considering  the  extreme  rarity  of  this  species  in  our  waters, 
it  is  noteworthy  that  although  the  description  was  made  from 
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a  drawing  executed  in  Tasmania,  the  actual  type  was  taken 
at  Sydney.  This  fact  has  been  OTerlooked  by  AustraHan 
authors  and  consequently  the  species  has  been  omitted  from 
the  New  South  Wales  liste.  This  may  be  accounted  for  by  a 
misreading  of  Richardson's  habitat,  "Coasts  of  Tasmania  and 
southern  parts  of  Australia."  Macleay  renders  it  "Tasmania, 
South  Coasts  of  Australia." 

As  far  as  I  am  aware  the  second  known  occurrence  of  this 
southern  species  in  New  South  Wales  is  an  example  obtained 
on  5th  Angost  last.  On  that  date  Mr.  R.  East  obtained  a 
specimen  at  Bondi  and  forwarded  it  to  the  Trustees. 

Richardson  mentions  that,  owing  to  mutilation  the  represen- 
tation of  the  dorsal,  anal,  and  pectoral  rays  may  not  be  quite 
exact.  Of  these  the  pectoral  only  is  incorrectly  shown.  This 
fin  is  not  rounded,  its  upper  rays  being  the  longer,  the  third 
is  the  longest,  to  which  the  second  and  tourth  are  almost  eqnal, 
2'5  in  the  length  of  the  head. 

The  general  colouration  of  the  body  is  iridescent  on  a  silvery 
ground.  The  lips  are  pink,  the  upper  one  is  a  very  broad 
reflexed  flap  not  mentioned  nor  illustrated  by  Richardson. 
The  snout  to  the  origin  of  the  dorsal  fin  is  also  pink.  The  first 
dorsal  and  ventral  fins  are  ruby-coloured,  the  soft  dorsal,  anal 
and  caudal  salmon-pink  and  the  pectoral  colourless,  with  a 
pink  base.  The  eye  is  most  brilliant,  having  a  golden  iris  shot 
with  green. 

The  type  specimen  measured  only  five  inches  in  length.  The 
Bondi  example  is  larger,  while  representatives  in  the  Museum 
collection  from  South  Australia  reach  290  mm.  =  nearly  eleven 
and  a  half  inches. 

Creedia  haswelli,  Ramsay. 
Hemeroccetes  haswelli,  Ramsav,    Proc.  Linn.  Soc.  N.  S.  W.,  vi., 
1881,  p.  575. 

Though  this  species  appears  under  the  genus  Hemerocoetes,  it 
is  due  to  its  author  to  make  the  following  transcription  : — "I 
have  placed  this  fish  provisionally  in  the  genus  HemerocteteH, 
to  which  it  comes  nearest.  It  is  not,  however,  identical  with 
that  genus." 

I  next  refer  to  Creedia  clathrisqiiarnis,  Ogilby.*  This 
species  was  described  in  1898,  and  made  the  type  of  a  new 
genus ;  in  the  following  year  I  more  fully  described  the  peculiar 
scales  and  illustrated  the  fish.^  It  but  remains  for  me  to  point 
out  that  Hemeroecetes  haswelli  and  Creedia  clathrisquaniis  are 
identical.     As  was  first  noted  by  Ramsay,  the  genus    Heniero- 

»  Ojfilby— Proc.  Linn.  Soc.  N.  6,  W.,  xxiii.,  18'J8,  p.  299. 
«  Waite-Aust.  Mus,  Mem.,  iv..  1899,  p.  63.  fijr.  6. 
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ccetes     cannot   contain  the  fish:   and  its  correct  designation 
should  therefore  be  Creedia  haswellif  Ramsay. 

Pfosoplismus  recurvirostris,  Eirhardson, 

Histiopterus  recurvirostris^  Richardson,  Voy.  "  Ereb.  and  Terr.", 
1845,  p.  34,  pi.  xxii,  figs.  5  and  6. 

(Plate  vi.). 
The  genus  Histioptcrus  has  had  a  rather  unfortunate  history. 
It  was  first  instituted  by  Temminck  and  Schle^eP  in  1844, 
two  species  being  included,  namely,  //.  typm  and  //.  aciitirostru, 
I  have  suggested  that  the  latter  may  be  the  young  of  the  for- 
mer, though  without  further  justification  than  a  perusal  of  the 
respective  descriptions.* 

Iq  1845  Richardson  added  a  Tasmanian  species  to  the  genus, 
though  as  I  shall  show,  H,  recitrrirostris  should  not  be  in- 
cluded. The  genus  was  entirely  overlooked  by  Giinther  in 
his  Catalogue  of  the  British  Museum  Fishes,  but  in  1871  he 
described  an  Australian  form,  H.  lahinnvs}  Two  further 
species  have  been  made  known,  H.  eleratus^  Ramsay  and 
Ogilby,**  and  H.  fai-velli,  Waite.'  The  genus  further  suffered 
neglect  at  the  hands  of  Agassiz  and  Marschall  who  omitted  it 
from  their  respective  *'Nomenclatores."  Scudder  includes  it 
in  his  work  but  erroneously  ascribes  it  to  Richardson. 

In  reviewing  the  history  of  H.  recitrrirostris^  we  find  it  first 
named  from  a  head  only,  from  Tasmania.  It  was  more  fully 
described  and  figured  by  Canestrini,^  whose  paper  has  been 
overlooked  by  Australian  authors  ;  I  am  not  aware  of  the 
locality  whence  CanostriDi's  Bpecimeos  were  obtained.  In  1872 
Castelnau,®  published  a  description  from  specimens  taken  in 
the  Melbourne  markets,  where,  he  states,  it  is  not  rare,  and 
reaches  twenty  inches  in  length. 

On  24th  June  last,  the  Trustees  received  from  the 
Amateur  Fisherman's  Association  of  New  South  Wales, 
a  fresh  specimen  obtained  in  our  waters ;  a  new  record 
for  the  fauna  of  the  State.  An  examination  of  this  speci- 
men   suggests   the    advisability   of    redescribing   the    species. 


»  Temminck  and  Schlegel— Fauna  Japon,  Pisces,  1844,  p.  86,  pi.  xlv. 

*  Waite— Aust.  Mua.  Mem.,  iv.,  189y,  p.  115. 

«  Gtinther— Proc.  Zool.  Sw.,  1871,  p.  658,  pi.  lix. 

«  Ramsay  and  OgUby— Proc.  Linn.  Soc.  N.S.W.,  (2),  iii.,  1888,  p.  1311. 

'  Waite— /oc.  cit,  p.  116.  pi.  xxvii. 

«  Canestrini— Arch,  per  la  Zool.,  1869,  p.  152,  pi.  ii. 

»  Castelnan— Proc.  Zool,  Soc.  Vict.,  i.,  1872,  p.  109. 
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while  a  comparison  with  Canestrini's  figure  shows  this 
to  be  incorrect.  I  therefore  supply  an  illustration  and 
in  justification  draw  attention  to  the  most  glaring  defects  of 
the  previous  figure  ;  it  is  to  be  remarked  that  Canestrini's 
specimen  was  dry  and  possibly  distorted,  but  even  this  could 
not  account  for  the  erroneous  position  accorded  to  the  anal  fin. 
It  is  shown  as  commencing  beneath  the  penultimate  dorsal 
spine,  whereas  its  trne  origin  is  beneath  the  first  ray  ;  this 
defect  is  not  so  obvious  as  its  point  of  termination,  shown 
beneath  the  base  of  the  5-6  rays,  or  far  in  advance  of  the  end 
of  the  doi*sal ;  the  aufll  really  terminates  almost  evenly  with 
that  fin.  Of  course,  if  the  figure  is  accurate,  another  species 
is  indicated,  but  as  I  have  also  an  example  from  Tasmania,  the 
type  locality,  and  two  from  Victoria,  all  of  which  exactly  a^ee 
with  the  New  South  Wales  specimen  in  this  particular,  I  con- 
sider that  I  am  warranted  in  condemning  Canestrini^s  illustration. 
Richardson  had  only  a  head,  but  in  assigning  this  to 
Hutiopterus  ho  made  a  very  shrewd  conjecture  as  to  its  rela- 
tionship. Canestrini  does  not  refer  to  the  type  of  the  penas, 
Caf>te]naa  recognised  generic  difference,  but,  not  possessing 
"the  Fauna  Japonica^  presumed  H.  recnrtirostris  to  be  con- 
generic with  H.  tt/pu8  and  proposed  a  new  name  Richardstrnia 
(preoccupied),  for  his  R.  insignis  (?  H.  labiosus,  Giinther).*° 

With  the  following  characters  I  submit  for  H.  recurnrostris 
the  name : — 

Prosoplismus,  gen.  nov. 
Body  strongly  compressed,  the  length  greater  than  the 
depth.  Two  dorsal  tins  (connected),  the  first  of  nine  or  ten 
spines  dcpressible  in  a  groove,  the  second  of  one  spine  and 
about  fourteen  rays,  anal  fin  with  three  spines  and  about 
eleven  rays.  Head  partly  armoured,  partly  scaled.  Snout 
narrow  and  greatly  produced;  mouth  small,  terminal;  teeth 
in  the  jaws  in  an  outer  conical  series,  and  an  inner  setaceous 
one.  Vomer,  palatines,  and  tonffue  without  teeth.  Scales 
small,  finely  ctenoid. 

Deacription^B,  vi ;  D.  x.  i.  14  ;  A.  iii.  11 ;  V.  i.  5  ;  P.  17  ; 
C.  17  ;  L.  lat.  95. 

Length  of  h^ad  31 ;  heicjht  of  body  behind  ventral  fin  2*6 ; 
length  of  caudal,  6*5  in  the  total  length.  Diameter  of  eye 
4-2 ;  length  of  snout  1*8 ;  and  interorbital  space  4*9  in  the 
length  of  the  head. 

The  upper  profile  of  the  snout  is  very  concave,  that  of  the 
head  rounded.  The  interorbital  space  is  slightly  convex. 
From  the  base  of  the  third  dorsal  spine  to  that  of  the  second 

JoCastelnau— /oc.  ct^,p.  112. 
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anal  ray  the  profile  is  quite  straight,  thence  declivous  to  the 
caudal  peduncle.  The  ventral  profile,  from  the  jaws  to  the 
anal  spines,  is  very  slightly  convex,  thence  rising  to  the  caudal 
peduncle.  The  mouth  is  small,  terminal  and  horizontal,  with 
the  jaws  equal.  The  teeth,  present  only  in  the  jaws,  are  move- 
able and  consist  of  an  outer  conical  series  in  a  single  row  and 
an  inner  setiform  patch;  in  the  upper  jaw  these  are  continued 
in  band-form  towards  the  angle  of  the  jaw.  In  the  mandible 
the  lateral  band  is  very  narrow  ;  the  maxilla  extends  half- 
way to  the  anterior  margin  of  the  eye  ;  the  width  of  its  distal 
extremity  is  one-third  the  orbital  diameter  ;  the  nostrils  are 
placed  nearer  the  eye  than  the  end  of  the  snout. 

The  dorsal  fin  arises  above  the  middle  of  the  opercle.  The 
first  spine  is  short,  two-thirds  the  diameter  of  the  eye,  to  which 
the  second  is  nearly  equal.  The  third  is  three  times  the  same, 
while  the  fourth  and  longest  is  one-fifth  longer  than  the  head. 
The  next  spine  is  a  little  longer  than  the  third,  the  following 
giadually  decrease  to  the  tenth  which  is  27  in  the  head.  The 
eleventh  spine  is  twice  the  length  of  the  second  and  the  first 
ray  the  longest,  twice  the  length  of  the  spine.  The  remainder 
regularly  decrease  to  the  last,  forming  a  slightly  sinuous  mar- 
gin. The  membrane  of  all  the  spines  arises  behind  the  tip  and 
in  the  five  first  is  continued  as  a  mere  strip,  the  connection  with 
each  succeeding  spine  being  at  the  base  only. 

The  anal  commences  beneath  the  last  dorsal  spine,  and  ter- 
minates evenly  with  that  fin.  The  first  spine  is  slightly  longer 
than  the  first  dorsal ;  the  second  is  nearly  as  long  as  the  third, 
which  slightly  exceeds  the  tenth  dorsal  in  length.  The  second 
anal  ray  is  the  longest,  1*52  in  the  length  of  the  head,  the 
rest  regularly  decrease,  forming  a  truncate  margin.  The  ven- 
tral spine  is  flat  and  broad,  its  length  equal  to  the  third  dorsal. 
The  first  ray  is  more  than  a  third  longer  or  nearly  equal  to  the 
length  of  the  head  ;  when  depressed  it  reaches  to  the  hind 
margin  of  the  vent.  The  upper  pectoral  rays  are  long,  the 
first  two  excepted,  the  fourth  being  122  in  the  head  :  the  mar- 
gin is  slightly  rounded  and  the  lower  rays  short.  The  caudal 
is  emarginate,  the  upper  lobe  the  longer.  The  least  height  of 
the  nedioel  is  equal  to  its  length  or  one-third  the  length  of 
the  head. 

Scales. — On  the  head,  a  broad  patch  extending:  from  behind 
the  eye  to  the  angle  of  the  mouth,  one  above  the  opercle  and 
another  patch  on  the  temporal  region,  remainder  of  head  naked 
or  armoured.  The  scales  on  the  body  are  small,  finely 
ctenid  and  irregularly  disposed.  Castelnan  counted  over  130 
horizontally.  I  find  95  on  the  lateral  line.  This  forms  a 
sinuous  arch,   concurrent   with   the   dorsal   profile,   and  runs 
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straight  along  the  middle  of  the  caudal  pedicel.  The  sheaths 
of  the  soft  dorsal  and  anal  fins  are  clothed  with  very  small 
scales. 

Coloura. — Silvery  on  the  opercles,  plambeas-grey  on  the 
body.  .  A  brown  mark  from  the  snout  to  the  eye,  thence  to  the 
occiput.  Three  brown  streaks  on  the  body,  one  from  the  base 
of  the  first  three  dorsal  spines  towards,  but  failing  to  reach  the 
anal ;  a  second  from  below  the  fifth  and  sixtb  spines  to  be- 
tween the  posterior  dorsal  and  anal  rays  and  a  third  from  the 
ninth  Bpine  at  the  base  of  the  scaly  sheath  to  the  end  of  the 
fin.  The  fin  membranes  are  grey,  the  upper  lobe  of  the  dorsal 
and  anal,  and  the  distal  third  of  the  ventral  being  clouded 
with  smoke-grey. 

Total  length,  388  mm. 

The  Tasmanian  example,  previously  referred  to,  is  larger, 
415  mm.,  and  the  two  Victorian  ones  490  and  285  mm.  respec- 
tively. All  these  have  but  ten  dorsal  spines.  In  the  Tas- 
manian specimen  the  odd  spines  (i.  iii.  v.,  etc.),  are  dextral, 
whereas  in  the  Australian  specimens  they  are  sinistral.  Gastel- 
nau  describes  the  shape  of  the  body  as  conical,  with  the  base  at 
the  insertion  of  the  head.  Such  a  term  by  no  means  fits  oxir 
specimens  and  if  the  ray-sheaths  be  included,  the  upper  and 
lower  profiles  approach  the  parallel. 

This  writer  gives  eight  as  the  number  of  dorsal  spines,  but 
afterwards  mentions  a  ninth  and  next  a  spine  prefacing  the 
second  dorsal,  so  that  ten  appears  to  be  the  correct  number. 
His  remarks  as  to  the  absence  or  non-connection  of  the  mem- 
brane are  incorrect.  The  irregular  contour  of  the  longer  spines 
appears  to  be  a  constant  condition,  and  is  especially  marked  in 
one  of  the  Victorian  examples. 

The  principal  characters  of  all  the  species  may  be  tabulated 
as  follows: — 

HiSTioPTERUS.     One  dorsal  fin ;  four  to  seven  spines. 
a.  Three  anal  spines. 
b.  Four  dorsal  spines. 

c.  1.  Third  longest,  trjpm. 
cr.  2.  Fourth  longest,                                               acntimstns. 

hh.  Six  dorsal  spines,  sixth  longest,  elevatm. 
ax.  Two  anal  spines. 

d.  Dorsal  spines  low,  labinsus. 
(UL  Dorsal  spines  high,  farnellu 

Prosoplismus.     Two  dorsal  fins;   ten  or  eleven  epiDes. 

rvvnrvirostris 
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No.  1. 

By  W.  J.  Rainbow,  F.L.S.,  Entomologist 

(Figs.  5  and  0). 

Briodon  occatorium,  Walck, 

Mr.  H.  R.  Hogg,  M.  A.,  in  his  monographic  list  of  the  "Spiders 
of  the  Sub-order  Mygalomorphae,^"  when  dealing  with  this  spe- 
cies, reviews  briefly  the  history  of  the  type  and  other  specimens 
in  Europe,^  from  which  it  would  appear  that  Walckenfier's  speci- 
men (type)  came,  in  all  probability  from  Port  Jackson,  N.S.V/. 
Later,  M.  H.  Lucas  obtained  a  specimen  from  **  les  environs 
de  Melbourne,"  and  this  was  purchased  by  the  Paris  Museum 
in  1859. 

In  his  paper,  Mr.  Hogg  points  out  that  Walckenaar  'Ogives  two 
drawings  of  the  eyes,  in  one  of  which  the  front  middle  pair  are 
qnite  small,  about  three  diameters  apart ;  in  the  other  somewhat 
larger,  one-and-a-half  diameters  apart.  In  the  former,  also,  the 
rear  side  eyes  are  nearer  together  than  the  front  side,  and  in 
the  other  drawing  both  distances  are  the  same.  The  first  is 
from  above,  the  second  from  in  front."  Walckenaer  described 
this  species  as  Musiilena  occatoriaJ^ 

Lucas,  in  a  paper  dealing  with  the  genus,  says^  that  the  front 
middle  eyes  of  occatorium  are  close  together,  and  gives  a  figure 
in  which  they  are  delineated  as  small,  and  about  a  diameter 
apart;  he  was  able  to  compare  his  specimen  with  the  type,  so, 
as  Mr.  Hogg  remarks,  *'his  identification  should  be  correct." 
Lucas  gave  the  measurements  as  20  mm.  long,  but  does  not  say 
whether  the  falces  are  included  or  not.  According  to  the 
author  of  "  Spiders  of  the  Sub-order  My galomorphee"*  there  are  in 
the  British  Museum  two  female  specimens  from  the  Hunter  River, 
N.  S.  W.,  and  West  Australia,  labelled  ^.  occatorium'^  these 
are  old  and  dried,  different  from  one  another,  and  do  not  agree 
with  Lucas's  description.     In  order  to  assist  the  student,  Hogg 


1  Hogg — Proc.  Zool,  Soc„  1901,  p.  218  et  seq, 

a  HoKg— /oc  ciY..  pp.  220-221. 

8  W^ckenaBr — Tableau  des  Araneides,  1805,  p.  8,  pi,  ii.,  figs.  11-14 ;  id., 

Ins.  Apt.,  1837,  i,  p.  252. 
*  Lucas— Ann.  Soc.  Ent.  Fr.  (4),  v.,  1865,  p.  309,  pi.  8 ;  also,  Hogg— 

Pi-oc.  Zool.  Soc.,  1901.  p.  221. 
«Hogg— /oc.  ci7.,  p.  221. 
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gives  a  brief  description  ot  tnese,  together  with  measurements 
of  the  largest  specimen,* and  adds: — "These  two  are  more  likely 
the  female  (unknown)  of  E,  ruhrocapitatuni,  Auss.,  and  of  E. 
crassum,  Cambr.,  respectively." 

Whatever  these  forms  may  be,  I  do  not  think  that  either  of 
them  is  referrable  to  E.  rubrocapitatum,  and  this  I  will  endea- 
vour to  demonstrate  later  on. 

A  short  time  ago,  my  colleague,  Mr.  E.  R.  Waite,  presented  to 
the  Trustees  of  the  Museum  a  specimen  of  Eriodtm  found  by 
him  at  Mosman's  Bay,  and  which,  after  carefal  eicamination, 
leaves  no  doabt  in  my  mind  as  to  its  specific  position — namely, 
E,  occatorium.  This,  for  the  benefit  of  students  is  herewith 
described. 

Female:  Ceplmlothorax  (from  base  to  clypeus)  6'5  mm.,  or 
(iDcluding  falcea)  10*5  mm.  long ;  breadth,  7'8  mm. ;  ahdovien 
12*2  mm.  long,  lO'S  mm.  broad. 

Cephalothorax, — Black-brown,  glossy.  Pars  cej)h(ilu;a  rising 
abruptly,  high,  strongly  arched ;  a  few  long,  stiff  bristles  form 
a  fringe  in  front  of  anterior  row  of  eyes,  and  at  the  sides ;  th«?re 
are  also  a  few  long  bristles  scattered  over  the  surface  behind  the 
median  and  rear  eyes ;  from  the  median  pair  of  eyes  to  junction 
of  the  cephalic  and  thoracic  segments,  there  is  a  faintly  discem- 
able  ridge ;  the  junction  of  the  cephalic  and  thoracic  segments 
is  deeply  grooved.  Pars  t/ioroHca moderately  arched,  depressed 
at  centre ;  radial  grooves  faintly  distinct.  Clypeus  of  a  pale, 
somewhat  fleshy  tint.  Marginal  band  concolorous,  broad,  and 
fringed  with  fine,  pale  yellowish  hairs. 


Fia.  5. 


jTj^g.,.— Arranged  in  three  series  of  3,  2,  3  each ;  median  pair 
separated  from  each  other  by  a  space  equal  to  about  once 
their  individual  diameter ;  lateral  eyes  protuberant,  and  of  these 
each  outer  anterior  eye  is  decidedly  the  largest  of  the  group,  and 
the  inner  one  inoch  the  smallest  (Fig.  5.) 


*  Hogg— /oc.  cit.,  p,  221. 
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Ijeffs,  —  Short  and  strong,  dark  brown,  glossy,  spined,  and 
clothed  with  long  coarse  hairs  or  bristles.  Tbsir  measuremsats 
(in  millimeters),  are  as  follows : — 


Leg. 

Con. 

Trochanter 
and  femur. 

FatelU  and 
tibU. 

Metatarsoa 
and  tarsus. 

Total. 

1 
2 
3 

4 

30 
30 
3-5 
3-5 

5*8 
6-8 
6-8 
7*5 

4-5           !           4*0 
4-3                     3*5 
4-5                     4-0 
5-5                    4*5 

17-3 
16*6 
17*8 
21*0 

Palpi, — Similar  in  colour,  clothing,  and  armature  to  legs, 
measurements  (in  millimeters)  :  Coxa,  21;  trochanter  and  fe- 
mur, 4*5  ;  patella  aud  tibia,  3  1 ;  tarsus,  2*1 ;  total,  11*8. 

FalccH. — Concrlorous  with  cephalo thorax,  porrected,  powerful, 
arched,  apices  and  inner  margins  clothed  with  long,  coarse 
bristles ;  falx  sheath  armed  on  the  inner  margin  with  a  row  of 
eleven  small,  strong  teeth,  and  on  the  outer  with  nine;  in 
addition  to  these  there  are  two  intermediate  rows  of  about  a 
dozen  smaller  teeth. 

Mdxilltr, — Dark  brown,  strong,  broad,  arched,  tapering  out- 
wards to  a  point,  surface  hairy,  inner  and  apical  margins 
fringed  with  long  reddish  bristles. 

Labium. — Similar  to  maxillae  in  colour  and  clothing,  longer 
than  broad,  arched,  conical. 

Sternum. — Rather  longer  than  broad,  glossy,  narrowest  in  front, 
where  it  is  deeply  indented;  surface  depressed  in  places,  and 
moderately  hairy ;  margins  fringed  (notthickly)  with  long  hairs. 

Abdomen. — Ohova  e,  projecting  over  base  of  cephalothorax, 
strongly  arched,  hairy,  chocolate  brown  above,  rather  paler 
below. 

0/>s. —  Since  the  above  description  was  drawn  up,  the  Trustees 
have  received,  through  the  courtesy  of  Mr.  S  J.  Johnston, 
B.A.,  of  the  Technological  Museum,  Sydney,  and  Mr.  George 
Blake,  of  the  Government  Savings  Bank,  Sydney,  two  addi- 
tional specimens  ( female)  both  of  which  were  collected  in  theneigh- 
bourhood  of  Sydney.  Unfortunately  Mr.  Johnston's  specimen 
was  dry  when  he  obtained  it,  but  that  presented  by  Mr.  Blake 
was  in  good  condition.  Both  specimens  are  rather  larger  than 
the  one  described  above,  and  their  leg  and  palpi  measurements 
are,  therefore,  relatively  longer. 

Eriodon  rubrocapitatum,  Ausa. 
This    is    a    widely    distributed     species,    specimens    having 
been      collected     in     Northern     and      Southern      Queensland, 
N.  S.  Wales,  Victoria,  S.  Australia  and  W.  Australia.     The  male 
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example  is  by  far  the  best  known,  and  is,  as  a  rule,  the  only  one 
found  in  collections.  It  differs  Bomewhat  iu  the  inteiiBity  of  its 
colouration,  some  examples  having  the  head  and  falces  a  bril- 
liant scarlet,  whilst  in  others  these  parts  are  merely  reddish- 
brown.     The  female  has  never  been  described. 

Mr.  Hogg,  in  addition  to  a  brief  description  of  a  male  in  the 
Keyserling  Collection  (British  Museum)  gives  the  measure- 
ments of  a  specimen — which  he  regards  as  the  female  form  of  this 
species;  this  specimen  is  also  in  the  British  Museum  Collec- 
tion. The  characters,  however,  with  exception  of  the  colour 
of  the  eyes,  are  not  enumerated.^  K.  rubrocajntatnm  is  the 
form  recorded  by  Simon  under  the  specific  name  of  E,  semi- 
coecinneum^  and  by  myself  as  ActinojTfisformosus.^ 

A  short  time  ago  Mr.  W.  W.  Froggatt,  Government  Ento- 
xkiologist  of  New  South  Wales,  presented  to  the  Trustees  two 
snecimens  from  Kalgoorlie,  Western  Australia,  a  male  and 
female ;  the  latter  is  described  hereunder. 

The  fact  that  this  specimen  is  the  first  female  recorded  having 
red  head  and  falces,  makes  it  particularly  interesting.  Hogg, 
in  commenting  upon  the  question  of  colour,  says : — **  No  scarlet 
coloured  females  have  been  found;  probably  they  are  of  the 
normal  black- brown  i  or  chocolate  colour  and  may  not  differ 
even  60  machas  the  males.'*^^ 

Female  :  Cephalothora,v  (from  base  to  chipeuH)  7*5  mm.  or 
{\xio\vA\n^  falces)  ]4*5  mm  long;  breadth,  12  mm. ;  ahdonmiy 
(shrunken)  57  mm.  long,  5  mm.  broad. 

Cepiialothora.v. — Broadest  in  front.  Pars  cvphaliva  rising  ab- 
rnptly,  high,  strongly  arched,  smooth,  Rhining  red,  darkest  at 
base  ;  immediately  at  rear  of  median  eyes  there  are  two  distinct 
circular  depressions  or  pits,  from  near  which  to  the  jnnction  of 
the  thoracic  segment  there  is  also  a  faintly  discernable  ridge. 
Para  tlwracica  smooth,  shining,  chocolate  brown,  broad,  moder- 
ately convex,  deeply  depressed  at  centre,  radial  grooves  distinct, 


7  Hofffi— /of.  ctV.,  pp.  226-227- 

« Hainbow— Proc.  Lin.    Soc,   N.   S.   W.,  xxi..  1896,   p.   328,    pi.   xx. 

loc,  c%L,  xxU..  p-  253.  .     ,       , 

9Sim'n    m   Semon— Zool.    Forsch.    Austr.    Malay.    Archipel.,    18P6 

Lief.  8,  p.  843. 
w  Hogg— /oe.  cit.,  p.  223. 
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lateral  and  posterior  angles  reflexed.       Marginal  band^  pale 
yellowish. 


(D   ® 


FIG.  «. 

Eyeg. — In  three  series  of  8, 2»  8;  median  and  outer  lateral  pairs 
moderately  large  and  of  equal  size,  but  the  inner  lateral  eyes  are 
exceedingly  minute;  median  eyes  opalescent,  surrounded  by 
black  rings,  and  separated  from  each  other  by  a  space  equal  to 
about  once  their  individual  diameter;  outer  lateral  eyes  pro- 
tuberant, oval,  colourless,  and  separated  from  ^ach  other  by  a 
space  equal  to  three  times  their  individual  diameter;  inner 
angles  black ;  each  inner  lateral  eye  is  seated  midway  between 
outer  lateral  and  median  eyes ;  they  are  also  colourless  {Fig,  6.) 

Legs. — Short,  robust,  glossy,  reddish  brown  above,  and  clothed 
with  long  coarse  hairs  and  bristles ;  under  surfaces  of  a  some- 
what lighter  hue.     Measurements  (in  millimeters): — 


I^. 

Coxa. 

Trodumtar 
and  l'«mnr. 

Patella  and 
Tibia. 

Metathnui 
and  Tanai. 

Total. 

1 

2 
3 

4 

37 
37 
37 
4-5 

7-4 

80 
8-5 

7-5 
7-6 
6-5 
8-5 

6-5 
5*5 
60 
6-5 

241 
287 
24-2 
28-0 

Palpi  — Similar  in  colour  and  clothing  to  legs.  Measurements 
(in  millimeters) :  Coxa,  2  ;  trochanter  and  femur,  7 ;  patella  and 
tibia,  7 ;  tarsus,  4 ;  total,  20 

Falces, — Smooth,  red,  powerful,  porrected,  arched,  apices  and 
inner  margins  clothed  with  long,  coarse  hairs  or  bristles  j  falx 
sheath  armed  on  inner  margin  with  nine  small  strong  teeth,  and 
on  the  outer  with  six ;  in  addition  to  these  there  are  two  inner 
rows  of  about  a  dozen  smaller  teeth. 

Maxilla, — Concolorous,  strong,  broad,  olothed  with  lonj?,  coarse 
ferruginous  and  golden  red  hairs  or  bristles ;  inner  apical  angles 
thickly  set  with  short  coniform  tubercles. 

Labium. — Concolorous  also,  rather  Ion  jrer  than  broad,  narrowest 
in  front,  the  surface  generally  smooth,  but  depressed  in  places, 
and  moderately  hairy;  outer  angles  fringed  with  long,  reddish 
hairs. 

Sternum, — Rather  longer  than  broad,  srlossy,  narrowest  in 
front,  where  it  is  deeply  depressed ;  there  are  also  two  deep 
depressions  or  pita  near  the  posterior  angle;  surface  Bmooth^ 
red,  and  fringed  with  reddish  hairs. 

Abdamm. — Obovate,  overhanginfif  base  of  cephalo thorax,  hairy, 
black-brown,  both  above  and  below. 


Digitized  by  VjOOQIC 


ON   1   MINERAL  ALLIED  to   MONTMORILLONITE 
PKOM  EXETER,  NEW  SOUTH  WALES. 

By  C.  Anderson,  M.A.,  B.Sc,  Mineralogist. 

This  specimen  was  acquired  by  exchange  with  the  Technical 
College,  Goulbum,  and,  from  information  supplied  by  Mr.  A. 
J.  Sach,  the  Resident  Master,  we  learn  that  it  was  obtained 
from  a  railway  deviation  cutting  at  Exeter,  on  the  Sydney  to 
Goulbum  line.  Mr.  Sach  informs  us  that,  when  found,  the 
mineral  was  of  a  pronounced  pink  colour  and  rery  gelatinous. 
Presumably  the  oolour  has  sinoe  faded  and  tbe  mineral  lost  water. 

The  specimen  is  amorphoas,  clay-like  and  very  soft,  being 
easily  marked  by  the  thumb  nail.  Fracture  subconchoidal  to 
uneven.  Lustre  rather  waxy.  Colour  white  to  delicate  rose 
pink.  Rather  translucent.  Soapy  feel  and  earthy  smell. 
Non  plastic;  adheres  slightly  to  the  tongue.  Rapidly  dis- 
integrates in  water,  with  slight  evolution  of  air  babbles.  Before 
the  blowpipe  it  whitens,  decrepitates  slightly  and  fuses  on  the 
edges.  With  cobalt  nitrate  yields  a  blue  colour.  Gives  much 
water  in  the  closed  tube.     Slightly  soluble  in  acids. 

From  its  general  characters  the  specimen  is  seen  to  belong 
to  the  kaolin  division  of  minerals,  agreeing  pretty  closely  with 
MontmorUlonitef^  and  this  agreement  is  confirmed  by  the 
chemical  analysis,  the  result  of  which  is  given  below. 

After  twenty  hours  exposure  over  sulphuric  acid  the  mineral 
lost  10*68  per  cent,  and  after  forty-six  hours  the  loss  increased  to 
10  74  per  cent.  At  100"  G.  a  farther  loss  of  1*16  was  suffered. 
The  weight  was  restored  after  eighteen  hours  in  the  balance  case. 
It  is  difficult  to  decide  with  certainty  whether  this  large  loss  is 
due  to  hygroscopic  or  to  combined  water,  but,  as  certain  hydrous 
silicates  are  known  to  lose  water  of  combination  in  dry  air,  I 


^  Dana  -System  of  Mineralogy,  6th  Edit.,  1892,  p.  690. 
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(2) 


think  it  advisable  to  eater  this  loosely  held  water  ia  the  ana- 
lysis (1),  whilst  calculating  the  percentage.'*  on  the  basis  of 
material  dried  at  100°C  (2). 

(1) 

HaOatlO(rC—      11-90 

HaO  at  lOO^C  +  (ignition) 
SiO,  ... 

MgO 
OaO 

Alkalies 


A  direct  determiaation   of   the 
method  gave  24'44  per  cent. 

The  forniala  corresponding  to  (1)  is  A\./)^.  4i  SiO-^  +  6HaO, 
three  molecales  of  water  beiBg  los^at  lOO'^C,  bat,  seeing  that  the 
material  is  amorphoas  and  .doubtless  impure,  too  much  reliance 
cannot  be  placed  on  the  formula. 


12-54 

14-24 

52-72 

59-84 

21-28 
•87 

{ 

2514 

trace 

1-44 

1-63 

traces 

100-75 

100-85 

total    water 

by 

PenEeld's 
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A  NEW  SPECIES  of  DENDROSTOMA. 

By  H.  Leighton  Kestevbk. 
(Plate  vii.,  and  fig.  7). 

The  specimens  from  which  the  following  description  and 
figures  are  drawn,  were  collected  by  Mr.  T.  Whitelegge  on  the 
beach  at  Balmoral,  Port  Jackson,  in  July  of  1901.  At  the 
time  there  had  been  much  rain  and  heavy  storms  on  the  coast 
and  it  is  probable  that  the  rain  washing  down  the  wooded  hills 
carried  with  it  a  large  quantity  of  tanin  and  other  deleterious 
matters  derived  from  vegetable  refuse,  and  thereby  poisoned 
the  marine  invertebrate  fauna  generally.  It  is  to  this  cause 
that  Mr.  Hedley  assigned  the  occurrence  of  Solen  sloanii,  in 
numbers  on  the  same  beach. ^  It  may,  therefore,  be  concluded 
that  the  presei^  species  lives  in  three  of  four  fathoms  of  irater. 

I  am  indebted  to  Mr.  Whitelegge,  not  only  for  his  kindness 
in  placing  the  material  at  my  disposal,  but  also  for  assistance 
in  working  it  out. 

The  specimens  when  collected  were  placed  in  spirits,  and 
most  of  them  exserted  the  whole  of  the  introvert  and  extended 
the  trunk  to  its  fullest  extent.  It  is  such  a  specimen  that  is 
here  described. 

Dendrostoma  dehamata,  sp.  nov. 

External  characters, — Length  over  all  230  mm. ;  of  intro 
vert,  60  mm.  Diameter  of  trunk  ;  at  anus  5  mm.,  a  few  mille 
metres  behind  the  anus,  8  mm.;  thence  it  tapers  slowly  to  about 
6  mm.  in  diameter  just  anterior  to  the  obtuse  posterior  point. 
Diameter  of  intiovert,  3  mm.  The  trunk  is  cylindrical,  of 
nearly  uniform  diameter  throughout,  but  tapering  slightly 
towards  the  obtusely  pointed  extremity.  Colour  white,  in- 
clined to  wax  yellow,  especially  on  the  introvert.  The  length 
of  the  introvert  is  slightly  less  than  a  third  that  of  the  trunk, 
the  anterior  quarter  of  it  is  quite  smooth,  the  rest  bears  papillae 
which,  anteriorly,  are  rather  long  and  slender,  but  become 
shorter,  stouter,  and  more  crowded  as  the  posterior  end  is 
reached  (PI.  vii.,  f.  5).  There  are  no  hooks  on  the  introvert 
(hence  the  name),  both  young  and  old,  introverted  and  exserted 
specimens  have  been  examined.  Tentacles  plumed  (PI.  vii., 
figs.  2,  3)  ;  their  arrangement  is  variable ;  there  are  four  main 
stems,  two  of  two,  and  two  of  three  primary  branches.  In  some 
specimens,  however,  the  divisions  between  these  branches  ex- 

1  Hedley-Proc.  Linn.  Soc.  N.S.W.,  xxiv.,  1899.  p.  432. 
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tend  right  down  to  the  circum-oral  muscular  ridge,  in  which 
case  there  are  eight  branches  arranged  in  groaps  as  above.  The 
stems  are  connected  by  a  narrow  filamentous  flap.  On  the  median 
dorsal  Hue  there  is  a  rather  btoader  gap  between  the  stems 
than  elsewhere,  the  flap  is  here  inflected  slightly  towards  the 
mouth,  and  bears  longer  filaments  than  between  the  other 
stems.  The  tentacles  are  blotched  with  dark  brown.  The 
mouth  is  not  directly  in  the  centre,  but  is  placed  somewhat  to- 
wards the  dorsal  edge.  It  appears  as  an  arcuate  depression, 
the  long  axis  of  which  is  at  right  angles  to  the  dorso-ventral 
axis  of  the  worm ;  there  are  several  puckers  radiating  from  it. 
The  dorsal  lip,  if  it  may  be  so  termed,  is  slightly  more  elevated 
than  the  ventral.  On  the  anterior  end  of  the  introvert,  in  the 
median  dorsal  line,  and  forming  the  posterior  boundary  to  the 
sinus  made  by  the  inflection  of  the  filamentous  flap,  there  is  a 
brown  pigmented,  elevated  cap,  which,  although  it  shows  no 
depressions  or  orifices  on  its  surface,  is  probably  the  cerebral 
or^n.  (PL  vii.,  fig.  4,  e.g.)  The  anas  (PI.  vii.,  fig.  6)  is  situated 
a  little  way  behind  the  base  of  the  introvert,  the  nephridial  aper- 
tures being  a  little  further  back.  All  are  of  the  same  appear- 
ance, except  that  the  latter  are  slightly  the  smaller.  The 
cuticle  being  slightly  pigmented  round  the  orifices  they 
are  plainly  discernible.  The  wall  of  the  introvert  is  thinner 
and  more  fiexible  than  that  of  the  body.  The  cuticle  of  the  body 
exhibits  a  slight  tendency  to  be  raised  into  squares,  the  longi- 
tudinal furrows  being  the  most  conspicuous,  and  is  marked 
with  semi-translucent  pores.  When  the  cuticle  is  stripped  off 
these  pores  are  seen  to  correspond  to  pelucid  tubercles.  These 
latter  are  doubtless  the  glandular  bodies  of  unknown  function, 
which  have  been  described  as  occurring  in  the  body  walls  of 
other  Gephyrea.  At  the  extreme  posterior  end  of  the  trunk 
there  is  a  small,  smooth,  yellow  button. 

Internal  Characters, — Internally  the  body  wall  is  light  yellow 
smooth,  and  glistening.  The  brain  and  oircumoesophageal 
nerve  ring  are  baried  in  the  integument  of  the  circamoral 
moscular  sheath,  the  brain  being  directly  beneath  the  pigmented 
cap  previously  mentioned.  The  ventral  nerve  cord  is  of  the 
usual  type,  its  retaining  muscles  are  not  appreciably  longer  in 
the  introvert  than  in  the  body.  The  two  retractor  muscles  (PI. 
vii.,  fig.  I,  r.m.),  are  inserted  in  the  body  wall  about  one- third  from 
the  posterior  end.  For  the  posterior  one-sixth  of  their  length  they 
are  separate,  thence  to  the  oesophageal  sheath  they  are  joined 
by  a  thin  elastic  membrane.  The  anterior  fused  portion  or 
oesophageal  sheath  is  about  5  mm.  long.  Where  they  are  joined 
by  the  membrane,  they  are  divided  from  one  another  ventrally 
by  a  deep  groove  the  sides  of  which  are  in  contact;  dorsally 
they  form  a  rather  broad  gutter,  down  the  middle  of  which, 
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with  slightly  undulating  course,  the  oesophagus  or  foregut  runs. 
In  the  sheath  this  latter  is  contracted  so  as  to  be  X  shaped  in 
transverse  section.  The  fore-gat  (PI.  vii.,  fig.  1,  oes.),  after  leaving 
the  abovementfoned  gutter  proceeds  down  to  about  half-way 
between  the  insertion  of  the  retractor  muscles  and  the  end  of 
tho  trunk,  thence  it  turns  sujidenly  forward,  reaches  the  spiral 
on  about  a  level  with  the  insertion  of  the  muscles,  and  passes 
forward  to  the  anterior  end  of  the  spiral,  along  the  dorsal  face 
thereof.  The  anterior  end  of  the  mid-gut  or  intestinal  spiral 
(PI.  vii.,  fi}?.  1,  int.  sp.)  is  placed  a  little  in  advance  of  the  insertion 
of  the  retractor  muscles,  the  posterior  end,  almost  at  the  base 
of  the  body  cavity.  Anteriorly  the  spiral  is  tightly  wound, 
posteriorly  only  loosely  so.  The  rectum  (PI.  vii.,  fig.  1,  rect.;  pro- 
ceeds in  a  straight  course  from  the  anterior  end  of  the  spiral  to  the 
auus,  the  position  ot  which  has  already  been  described.  The 
rectum  and  spiral  are  of  about  equal  length,  and  together  they 
are  equal  to  about  five-sixtha  of  the  length  of  the  body  cavity.  The 
digestive  canal  is  kept  in  position  by  the  following  muscles.  For  the 
whole  length  of  the  gutter  it  is  firmly  attached  to  the  membrane 
connecting  the  retractor  muscles.  The  loop  of  the  fore.gnt  ex- 
tending towards  the  posterior  end  of  the  cavity  is  kept  in 
position  by  two  fine  thread-like  muscles  (PI.  vii.,  fig.  1,  mes.'mes."); 
these  arise  from  the  body  wall  half-way  between  the  end  of  the 
loop  and  the  end  of  the  body  cavity,  one  of  them  is  inserted 
into  the  descending  arm  of  the  loon  a  little  in  advance  of  the 
end,  where  the  second  is  inserted.  The  anterior  end  of  the 
spiral  is  prevented  from  moving  forward  by  two  spindle-shaped 
muscles  (PI.  vii.,  fig  1,  sp.  m.'  sp.  m.").  The  first  of  these  arises 
from  the  base  of  the  left  retractor  muscle,  and  proceeding  round 
the  left  side  of  the  spiral,  giving  some  fine  threads  thereto  in  its 
course,  it  is  inserted  in  the  dorsal  side  of  the  rectnm  just  an- 
terior to  the  spiral.  The  second  arises  a  little  anterior  to,  and 
underneath  the  right  retractor,  and  passing  round  the  right 
side  of  the  spiral,  is  inserted  in  the  rectum  beside  the  first. 
These  muscles  cannot  be  traced  along  the  rectum,  but  it  is 
probable  that  they  are  scattered  through  its  wall,  and  that  the 
fine  muscular  membrane  which  with  the  body  wall  forms  an 
elongate  triangular  pocket  (PI.  vii.,  fig.  1,  mus.  poc.)  at  the 
anterior  end  of  the  rectum,  is  renlly  their  segregation  and 
amplification.  The  spiral  is  bound  tosrether  by  very  fine  mu<?cular 
threads.  The  posterior  spindle  muscle  is  absent,  and  the  spiral  is 
entirely  free.  The  contractile  vessel  is  slender,  its  diverticula 
short,  clustered  on  the  dorsal  side  of  the  descending  arm  of  the 
oesophageal  loop.  The  two  brown  segmental  organs  are  long ; 
rather  more  than  one-third  the  length  of  the  body  cavity; 
slender  and  free.  They  are  provided  with  thick,  muscular  walls 
just  inside  the  orifices. 
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Comparative.  —  The  present  is  the  sixth  aiid  much  the  largest 
species  of  the  genus.  The  only  two  with  which  it  need  be  com- 
pared are  D.  blandum,  Sel.  and  de  Man,  aud  I).  HUfnifer,  Sel.  and 
de  Man.*  From  them  it  differs  to  a  greater  or  lesser  extent  in 
the  following  particulars : — They  are  smaller,  poss3Ssed  of  intro- 
vert hooks,  their  spirals  are  retained  in  position  by  muscles 
differently  arranged  and  placed.'  The  rectum  and  "brown- 
tubes"  in  the  new  species  are  proportionately  longer,  also  its 
retractor  muscles  are  not  separate  for  so  large  a  proportion  of 
their  length.  Finally,  if  the  descriptions  given  are  complete, 
neither  of  the  two  species  mentioned  have  the  muscular  pocket 
at  the  anterior  end  of  the  rectum  nor  the  peculiar  cerebral 
organ  ( ?)  which  occurs  in  7>.  dehamata. 

Type  to  be  presented  to  the  Australian  Musuem. 

Some  of  the  specimens  are  swollen  and  club-shaped  posteri- 
orly. This  leads  me  to  suggest  that  they  bury  themselves  by 
the  same  mechanism  as  do  some  bivalve  Molluscs ;  e.g.,  Solen 
that  18,  by  swelling  the  posterior  end,  already  slightly  buried, 
and  then  sending  the  swelling  forward.  I  have  attempted  to 
explain  my  meaning  diagrammatical ly  by  the  accompanying, 
text  figure. 


i  \ 


\'.... 


U: 


PI'S.  7. 

In  his  ''List  of  the  Invertebrate  Fauna  of  Port  Jackson" 
Mr  Whitelegge  enumerated  six  species  of  Gephyrea ;  the  work 
which  has  been  done  since  that  has  rendered  the  list  incom- 
plete.      I  therefore  give  the  following: — 

'^  Selenka  and  de  Man  in  Semper— Beisen.  Arcb.  Philip.,  iv.,  1883,  Sipnn- 

cnliden,  pp.  85-86. 
8  Whitelegge— Proc.  Roy.  Soc.  N.S.W.,  xxiii.,  1889,  pp.  211-212. 
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GEPHYREA. 

Order,  SIPUNCULOIDEA. 

Physcosoma  japonic  a,  Gnibe, 

P.japonica^  Grabe,  Schles.  Ges.  Vaterlandische  C altar.  Breslau, 
54  Jahr.  1877,  p.  73 ;  Selenka,  Chall.  Rep.,  ZooL,  xiii.,  1885, 
p.  21 ;  Selenka  in  Semper,  Reis.  Arch.  Philip.,  iv.,  1883, 
Sipancaliden,  p.  7Q,  pi.  ii.,  f.  18,  1^,  pi.  x.,  f.  145-46. 

SiPUNCULUS  australis,  Keferstein, 
S.  aiistralh,  Kef.,  Nach.  K.    Ges.    Wisa.    Gottiofjfen ;   1865,  p. 
197-98 ;  Selenka,  he.   cit.,  p.  90,  pi.  xiii.,  f.  180-82. 

SiPUNCULUS  MUNDANU8,  SeL  d  Bulow, 

S.  mundanm,  Sel.  k  BuL,  Selenka,  Loc,  oit.,  p.  108,  pi.  xiii ,  f.  174. 

The  locality,  *  "Sow  and  Pigs  Bank  (1  exemplars  aus  dem 
Briiischen  Museum)"  seems  to  have  puzzled  the  authors  of  this 
species,  for  it  was  omitted  from  their  table  of  Geographical 
Distribution.  I  have  not  seen  the  species^  but  the  locality  in 
full  is  doubtless  Sow  and  Pigs  Reef,  Port  Jackson,  New  South 
Wales. 

SiPUNCULUS,  Sp. 

Sipuncidm,  sp,,  Whitelegge,  Proc  Roy.  Soo.  N.S.W.,  xxiii.,  1889, 
p.  212. 

Dendrostoma  signifer,  Sfl.  and  de  Man, 

/).  siffnifer,  Sel.  and  de  Man,  Selenka  Loc.  ciU,  p.  86,  pi.  ii., 
f.  21,  pi.  xi.,f.  163-169. 

Dendrostoma  dehamata,  Kesteven. 

D,  dehamata,  Kestv.  ante. 

Order  ECHIUROIDEA. 

Thalassema  ,  sp. 

Thalassema  itp.,  Whitelegge,  Loc,  cit.,  p.  211. 

Bonellia  viridis,  Roland.  ? 

n.  viridis,  Roland,  Mem.  R.  Acad.  Sci.  Torino,  1821,  p.  539 
Lacaz-Duthiers,  Ann.  Sci.  Nat.  (4),  x.,  1858,  p.  49-110 
Haswell,  Proc.  Linn.  Soc.  N.S.W.,  x.,  1886,  p.  331. 

Since  it  has  become  usual  to  include  Phonmis  in  works  on 
Gephyrea,  the  two  following  references  may  not  be  out  of  place. 

Phoronis  australis,  HaswelL 
P,  australis,   Haswell,   Lor.   cit»,    vii.,  1883,  p.  606;   Benham, 
Quart.  Joum.  Micro.  Sci.,  xxx.,  1889,  pp.  125-158. 
Phoronis  psammophyla,  Cori,  ? 
P,  pmmmophyla,  Cori.,   Zeits.   Wiss.   Zool.,   Ii.,  1891,   pp.  480 
568;  Haswell,  Loc.  cit,,  (2),  vii.,  1892,  p.  341. 
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OCCASIONAL  NOTES. 


I.— THE  TAVAl'-oR  COIL  FBATHBK  MONEY  of 
Santa  Cruz. 


In  connection  with  this  interesting  object  lately  described,* 
Prof.  II.  H.  Giglioli  writes  me  as  follows — **  Firenzi,  SIst  Julv, 
1902 — We  have  in  the  Museum  here  a  sample  of  the  interesting: 
feather-money  of  Santa  Cruz,  Indengi,  or  Nitendi  Island.  It 
is  a  sort  of  ribbon  of  plaited  vegetable  flat  stripes  (mat  work) 
covered  on  outside  with  the  red  feathers  of  Tricho(jlossi(s  masnena. 
On  the  label  received  was  written  St.  Bartholomew  Island,  and 
it  was  described  as  a  woman's  ornament,  which  I  think  are  both 
mistakes.  There  is,  however,  a  query ;  Edge- Partington 
describes  the  specimen  he  figures  in  his  *'  Ethnological  Album  " 
as  a  "  strip  of  wood,"  this  our  specimen  certainly  is  not.  The 
specimen  we  have  is  the  only  one  I  have  seen,  and  I  have 
visited  nearly  all  the  Ethnological  Museums  in  Europe."  The 
example  in  the  Florence  Zoological  Museum  of  Vertebrata  will 
thus  lorm  the  fourth  I  am  able  to  record,  and  like  that  in  this 
Museum  does  not  seem  to  consist  of  a  *' strip  of  wood." 

R.  Etheridge. 


II— CHKllSYimUS  (illANlLATVS,  SCHNEIDER, 
A  Snake  new  to  Australia. 


By  the  kindness  of  Mr.  P.  G.  Black  the  Trustees  have  received 
an  example  of  Chersydrus  granulatus  Schneider,  a  marine  and 
estuarine  Aglyphoas  Snake,  not  before  recorded  for  the  continent. 
It  was  obtained  in  the  Cooktown  district.  Northern  Queensland  and 
was  previously  known  from  Southern  India,  Burma,  the  Malay 
Peninsula  and  Archipelago,  and  New  Guinea. 

Edgar  R.  Waite. 


1  Etheridge— Kec.  Auat.  Mus.,  iv.,  7, 1902,  p.  289. 
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EXPLANATION  OP  PLATE  T. 


FoMopora  icellingtonensis^  Eth.  fil. 

Fii?.  1.     Tan^ntial  section  exhibitins:  the  highly  thickened  and  partially 

obliterated  coralli tee.     x  7. 
Fig.  2.     Transverse  section  of  the  axial  region  showing  the  outlines  of  the 

coralhtes  distinctly,  and  the  six  septa  in  each,  etc.      x  7, 
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Plate  I. 


T.  WHITELEOOE,  Micro,  photo., 
AuBtr.  Maaenm. 


Electric  Photo-Engr.  Co.  Anstr.,  Lt<L<«T4iieT. 
Half.yi^/^ 
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EXPLANATION  OF  PLATE  II. 


Foasopwa  wellingtoneniisy  Eth.  fil. 

Fig.  1.  Longitudinal  section  exhibiting  somewhat  thickened  tisanes,  but 
the  walls,  tabulae,  and  mural  pores  distinctly  visible.  The 
biatructural  nature  of  the  septa  is  also  apparent,  sometimes 
as  continuous  vertical  laminae  in  the  visceral  chambers,  at 
others  as  interrupted  lines  and  dots,      x  7. 

Fig.  2.    A  similar  section  with  large  and  very  distinct  mural  pores,  x  7, 


Digitized  by  VjOOQIC 


REC.  AUST.  Mtrs.,  VOL.  V. 


l^LATE   ll. 


T.  WHITELEOGE,  Micro,  photo., 
Aoftr.  Mnseum. 


Electric  Photo-EDgr.  Co.  AuBtr..  Ltd.,  Sydne/f 
Half-tone.        A< 
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EXPLANATION  OK  PLATE  IIL 


Fig.  1.     Ophichihus  versicolor,  Richardson. 

(Reduced.) 

Fig.  2.     Brachaluleret  baueri,  Richardnon. 

(Natural  size.) 
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Plate  III. 


£OQAB  B.  WAITE,  del., 
instr.  Muaeuin. 


Elactric.Photo-Eogr.  Co.  Austr  JUb^^ydney. 
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EXPLANATION  OF  PLATE  IV. 

Fig.  1.     PaeHdolabrm  lucuhntux,  Richardson. 
(Natural  size.) 

Fi".  2.     Machcprope  latixpinix^  Ozdhy. 
(Reduced.) 
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Plate  IV. 


EDOAB  E.  WATTE,  del. 
Anstr.  MuseniQ, 


Electric  Photo-Engr.  Co.  Aust.,  Ltd. 
Falf'tone. 
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EXPLANATION  OF  PLATE  V. 


Fig.  1.     Coris  piciuj  Bloch  and  Schneider. 
(Reduced.) 

Fig.  2.     CocoiropM  allipinnisy  AVaite. 
(Enlarged.) 
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Plate  V. 


EDGAR  R.  WAITE,  del., 
Austr.  Musenm. 


Klectric  Photo- Engr.  Co.  Aiwtr.  Ltd.,  Sj^ 

Hftlf-toiie./f VI  f7\ 
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EXPLANATION  OF  PLATE  VL 


Frosoplismus  recur virosfris,  Richardson. 
(Half  natural  ti'izv.) 
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KXPLANATIOX  OF  PLATft  VII. 


DeHdroxioma  d^hamaia^  Kestv. 
Fig.  1.  The  orj^aiiH  in  the  body  cavity.  Neph.  negiiientle  organs; 
r.  mun,  retractor  muscleH;  *p.  m,  sp.  m",  left  ami  right 
Hpindle  musclefl ;  mes.mes".  muscles  retaining  oesophageal 
loop ;  inf.  sp.  intestinal  spiral ;  oea.  oesophagus ;  red . 
rectum;  mus.  poc.  muscular  pocket;  an.  anus.  The 
nerve  cord  being  of  the  usual  type  has  been  omitted. 

Fig.  2.    One  tentacular  arm. 

Fig.  3.     Anterior    end    showing   mouth   and   arrangement  of    the 
tentacles. 

Fig.  4.     Anterior    dorsal    end   of    introvert    showing    the   cerebral 
organ   [?]  r.^. 

Fig.  6.     Papilla^  from  base  of  introvert. 

Fig.  6.     Anus. 

(Figure  1  reducetl ;   figures  2-6  enlarged.) 
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H.  L.  KESTEVEN,  del., 

Anitr.  Museum. 


Electric  Photo-Engr.  Co.  Austr.  Ltd.,  SydaeVj, 

Photo-lith.        /^vi  /  .X 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


i. 


RECORDS 


OF  THE 


AUSTRALIAN   MUSEUM. 


EDITED  BY  THE  CURATOR. 


Vol.  v.,  No.  2. 


PRINTED     BY     ORDER    OF    THE    TRUSTEES. 
R,  ETHERIDGE,  Junr..  J.P., 

SYDNEY.   28th   JANUARY,   1904. 


Tbe  Swift  Printing  Company,  3  Jamieson  Ltiue,  Sydney. 


CONTENTS. 

PAO£ 

On  the  Occurrence  of  a  Litnitean  in  the  Upper  Silurian  Bocks  of 
Bowning,  New  South  Wales.     By  K.  Etheridge,  Junr.,  Cuiator    76 

A  New  "  Bat  Tick."  Bj  W.  J.  Kainbow,  Entomologiat  . .     78 

A  Bemarkable  Bock-Shelter  in  the  Milton  District,  New  South 
Wales.    By  B.  Etheridge,  Junr.,  Curator     . .  . .  . .     80 

Additions  to  the  Marine  MoUuscan  Fauna  of  New  Zealand.  By 
Charles  Hedley,  Conchologist  . .  . .  . .     86 

Trilobite  Bemains  Collected  in  the  Floreotine  Valley,  West  Tas- 
mania, by  Mr.  T.  Stephens,  M.A.  By  B.  Etheridge,  Junr, 
Curator     ..  ..  ..  ..  .,  ..  ..98 

Studies  in  Australian  Amneidee,  No.  2.  By  W.  J.  Bainbow,  Ento- 
mologist   ..  ..  ...  ..  ...  ..  ..   102 

On  the  Occurrence  of  the  Genus  Pttfchoceraa  (?)  and  other  Additional 
Fossils  iu  the  Cretaceous  Beds  of  the  Northern  Territory  of  South 
Australia.     By  B.  Etheridge,  Junr.,  Curator  ..  ..  108 

Australian  Cicadidee.  The  Mating  of  Cyclochila  auslralasioi,  Don. 
and  Thopha  saccaia,  Amyot.  By  W.  J.  Kainbow,  Ento- 
mologist    ..  ..  ...  ..  ..  ..  ..   116 

Aboriginal  Petroglyphs   between  Beaumont  and  Hamley  Tngnom- 

etrical  Stations,  Kuringai.     By  B.  Etheridge,  Junr.,  Curator     . .   118 

Description  of  a  new  Phascogale  from  North  Western  Austi-alia.  By 
Edgar  B.  Waite,  Zoologist    . .  . .  . .  . .  ; .   122 

Description  of  a  New  Species  of  Pachycephala,   By  Alfred  J.  North, 

Ornitholog^t  ...  ..  ..  ..  ..   125 

An  Association  of  Natrolite  and  Datolite  at  Pokolbin,  New   South 

Wales.    By  C.  Anderson,  Mineralogist  ..  ..127 

Description  of  the  Nest  of  the  Guttated  Bower- Bird,  Chlamydodera 

guttata,  Gould.    By  Alfred  J.   ^ortb.   Ornithologist  ..   131 

Occasional  Notes  ..  ..  ..  ..  ..   133 


Digitized  by  VjOOQIC 


On  the  occurrence  of  a   LITUITEAN  in  the  UPPER 

SILURIAN  ROCKS  op  BOWNING,  NEW  SOUTH 

WALES. 


By  R.  Etheridge,  Janr.,  Carator. 

(Plate  viii.) 

Mr.  Jobn  Mitohell,  Resident  Teacher  of  the  Technical 
College,  Newcastle,  brought  under  my  notice  two  specimens  of  a 
Cephalopod.  from  the  Upper  Silurian  of  Bowning,  that  appear 
to  possess  characters  relesrating  them  to  the  LituitideB.  One  of 
these  is  more  or  less  wholly  compressed,  the  other  is  partly  so  and 
partly  still  preserved  in  the  round,  the  latter  portion  being  about 
one  half  the  youngest  remaining  whorl.  The  wholly  compressed 
example  Mr.  Mitchell  has  been  good  enough  to  present  to  the 
Trustees  of  the  Australian  Museum. 

The  late  Prof.  A.  Hyatt  included^  in  the  LituitideB  the 
following  genera  : — Cyclolituitesy  Remold ;  Ldtuitesy  Breynius ; 
AngdinoceraSf'Eijektt;  AneUtroceraSfBoll;  Rhyncorthoceras\  Remel6 ; 
and  Holmicer<iSy  Hyatt. 

As  Hyatt's  paper  is  not  readily  accessible,  and  with  a  view 
of  showing  how  these  genera  differ  from  one  another,  the 
following  abbreviated  characters,  taken  from  his  descriptions, 
are  appended : — 

1.  Cyclolituites,  Remele.  —  Whorls  touching  until  a  late 
ephebio  stage ;  living  chamber  free  only  in  part ;  section  round 
or  a  compressed  oval  ellipse ;  hyponomic  sinus  deep  and  narrow  ; 
abdominal  crests  blunt ;  lateral  sinuses  present ;  dot  sum  occu- 
pied by  a  crest  (P),  and  with  an  impressed  zone. 

2.  Lituitesy  Breynius. — Whorls  in  contact  for  between  three 
and  four  Tolutions ;  living  chamber  more  or  less  straight; 
hyponomic  sinus  deep;  lateral  sinuses  two,  shallow;  dorsum 
with  a  deep  siuus  ;  crests  and  sinuses  well  pronounced ;  coiled 
whorls  costate. 

3.  Angelinoceras,  Hyatt*. — Whorls  open  and  coiled  for  about 
three Tolutions,  attenuated  and  compressed;   outstretched  free 

>  Hyatt— Proc.  Amer.  Phil.  Soc.,  xxxii.,  143,  3  L,  1894,  p.  605. 

*  Hyatt  spelt  this  name  in  two  ways— i^Ay»rorMoccra*  and  Mhyn- 

chorthoceroM,  (/oc.  cit.,  p.p.  511  and  512.) 
»  Hyatt— Proc.  Amer.  Phil.  Soc.,  xxxii.,  143,  3  L.,  1894,  p.  508. 
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whorls  present  in  the  older  stages ;  ventral  sinuses  deep  more  or 
less ;  lateral  sinuses  near  the  dorsnm  deep  more  or  less ;  crests 
at  the  abdominal  angles  and  on  the  dorsum. 

4.  AncistroceraSf  Boll.  (=  Strombolituites,  Bemel^^). — Spiral 
closed  for  from  one  to  one  and  a  half,  or  two  whorls  ;  section 
compressed  elliptical  to  more  or  less  quadragonal ;  outstretched 
free  whorl  circular  ;  a  ventral  and  two  lateral  sinuses  present ; 
dorsum  occupied  by  a  broad  low  crest. 

5.  Rhyncorihoceras^  Bemel6  (=  RJiyncoceras^  Remold). — Com- 
pletely uncoiled  in  the  young  stage,  the  apex  simply  curved,  not 
coiled ;  ventral  and  dorsal  crests  and  lateral  lobes  low  and  broad. 

6.  Holmicrras,  Hyatt*. — Whorls  enrolled,  open  and  discoidal. 
There  are  four  major  sinuses  as  in  LituiteSy  but  no  median  dorsal 
crest ;  ventral  sinus  shallow ;  ventro-lateral  crests  two,  narrow ; 
lateral  sinuses  shallow  ;  dorsal  sinus  slight. 

In  referring  the  fossils  now  under  description  to  Cyclolituites, 
I  have  been  forced  to  rely  on  Prof.  Hyatt's  paper,  the  other 
memoirs  dealing  with  the  Lituitidae  being  inaccessible  to  me, 
with  the  exception  of  two  of  Mr.  Remel6*s. 

The  Bowning  petrifactions  consist  of  coiled  portions  in  one 
plane  (PI.  viii.,  figs.  1  and  2)  with  the  whorls  in  close  contact, 
but  without  a  gerontic  free  termination ;  one  specimen  displays 
four  whorls,  the  other  five.  The  former  is  entirely  compressed, 
but  there  are  still  visible  faint  costae  on  a  portion  of  the  last 
whorl  preserved;  these  are  obliquely  concave  forwards.  On 
the  latter  of  the  two  specimens  the  whorls  are  also  compressed, 
with  the  exception  of  about  half  the  last  volution,  and  this  is 
fortunately  retained  in  the  round.  The  cross  section  of  this 
portion  is  reniform  with  a  rather  shallow  contact  furrow^ ;  the 
venter  and  lateral  portions  are  rounded,  and  the  siphuucle  is 
lai^e  and  practically  central. 

On  the  venter  the  costse  describe  deep,  narrow  and  acute 
hyponomic  angles,  thence  passing  forwards  laterally  in  gentle 
convex  curves  to  the  sub-acute  edges  of  the  contact  furrow,  but 
in  the  latter  the  course  of  the  lines  of  growth  are  quite  hidden 
by  a  crust  of  irremovable  matrix.  The  intercostal  spaces  have  a 
width  of  approximately  three  millimetres,  and  bear  delicate 
striae  having  the  same  direction  of  curvature. 

The  curvature  of  the  costas  and  lines  of  growth  is  so  very 
regular  and  continuouB  that  it  is  difficult  to  differentiate  between 
sinuses  and  lobes,  but  there  does  appear  to  be  a  slight  inflection 
of  the  curvature  immediately  before  reaching  the  subacute  edges 
of  the  impressed  zone  of  the  dorsum ;    on  crossing  these  angles 

*  Remele— Zeit.  Deuts.    Geol.    Gesellflcii,,  xxxii.,    1881,   p.  190; 

ibid,  xxxiv.,  1882,  p.  116. 
»  Hyatt- Proc.  Amer.  Phil.  Sw.,  xxxii.,  143,  3  L,  1894,  p.  512. 

•  Hyatt— -Xoc.  ciY.,  diagram  pi.,  f.  B**. 


Digitized  by  VjOOQIC 


77 

ON   THE  OCCURRENCE   OP  A  LITUITBAN  AT  BOWNINO — BTHERIDGB.     3 

tbey  become  lost  as  already  explained.  The  wboUy  compressed 
specimen  shows  distinct  traces  of  nameroos  regular  septal  satores, 
one  millimetre  apart. 

The  acnte  angle  formed  by  the  costaa  and  lines  of  growth  on  the 
venter,  representing  the  hyponomic  sinus,  except  that  the  former 
are  much  stronger,  closely  resemble  those  on  a  shell  termed  by 
Mr.  E.  de  Verneuil  and  Comte  A.  de  Keyserling  Lituites  comu- 
arietis,  J.  Sby^,  from  the  Lower  Silurian  limestones  of  the 
neighbourhood  of  Eeval,  Russia. 

This  hyponomic  sinus  is  far  more  acute  than  that  of  Mr.  F. 
Noetling's  figure^  of  L.  litiim^  De  Montfort.  The  inflections  of 
the  lines  of  growth  certainly  indicate  a  less  number  of  crests 
and  sinuFCS  than  that  seen  in  Ancvitroceras,  Boll,  irrespective  of 
the  difEerent  direction  and  angles  of  the  latter^. 

Hyatt  says^^  that  the  *'  crest  and  sinuses  are  very  much  more 
pronounced  in  Lituites",  and  the  enrolled  portion  of  the  whorl 
is  continued  longer  and  is  more  closely  coiled,  the  whorls  being 
in  contact  for  between  three  and  four  volutions."  One  sinus  in 
the  Bowning  fossils,  the  hyponomic,  is  very  pronounced,  and  the 
whorls  numerous,  at  least  five  and  in  close  contact ;  hence  an 
approach  to  Litnites,  but  the  free  and  straight  portion  of  the 
living  chamber  is  not  preserved  in  either  example. 

Two  of  the,  at  finst  sight,  more  important  characters  of 
Cyclolituites,  are  the  *'  whorls  touching  until  a  late  ephebic  stage," 
and  no  ^'geous  of  this  family  except  Gydolituites  has  an 
impressed  zone"."  Both  of  these  conditions  are  fulfilled  by  our 
specimens.  They  are  quite  unlike  the  Bhyncorthoceran  forms 
with  uncoiled  whorls. 

The  evident  resemblance  of  Mr.  Mitchell's  fossils  to  Cyclolituites^ 
particularly  the  two  last  characters  referred  to,  and  the  absence 
of  other  features  to  the  contrary  emboldens  me  to  refer  them  to 
that  genus  under  the  name  of  C,  howningensh,  Cyclolituites  is  an 
Ordovician  genus,  but  if  my  determination  stands  the  test  of 
further  discoveries,  we  now  find  it  occurring  in  the  Upper 
Silurian,  to  which  we  have  been  in  the  habit  of  referring  the 
Bowning  beds. 

^  De  Verneuil  <fe  Keyserling— Murchison's  Geol.  Russia  in  Europe, 
ii.,1846,  pi.  XXV.,  f.  7b. 

*  Noetling— Zeit.  Deuts.  Geol.  Geaellach.,  xxxiv.,  1882.  pi.  xi. 

3  Remele— Zeit  Deuts.  Geol.  Gesellsch..  xxxiv.,  1882.  pi.  v,  f.  1-5. 
w  Hyatt— Proc.  Amer.  Phil.  See.,  xxxii..  143,  3  L..  1894,  p.  507. 
"  Than  in  the  other  genera  of  the  family. 
»  Hyatt— Proc.  Amer.  Phil.  Soc.,  xxxii.,  143,  3  L.,  1894,  p.  504. 
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A  NEW  "BAT  TICK." 


By  W.  J.  Bainbow,  F.L  S.,F.E.S.,  Entomologist. 

(Plate  ix.) 

DnriDg  his  recent  visit  to  the  Oalf  of  Carpentaria,  my 
Colleague,  Mr.  C.  Hedley,  collected  some  Flying  Foxes.  These 
were  duly  handed  to  Mr.  Edgar  B.  Waite,  who  identified  them 
as  Pier  opus  gouldi,  Peters,  and  in  the  cloths  in  which  they  were 
packed,  discovered  a  specimen  of  Nycteribia^  Latr.  Subsequently 
I  made  careful  examination  of  all  the  flying  foxes  obtained, 
with  the  result  that  three  other  specimens  of  the  parasite  were 
brought  to  light. 

In  a  former  number  of  the  "Becords  of  the  Australian  Museum,'* 
the  late  Mr.  F.  A.  A.  Skuse  published  a  paper  entitled  "  Descrip- 
tion of  a  New  Flea  (Stephanocircus  dasyuri)  from  New  SouthWales; 
with  Notes  on  some  other  Insect  Parasites  known  in  Australia,'*^ 
in  which  he  said  in  respect  of  the  family  Nycteribidse  (Wingless 
**  Bat  Ticks  ") — **  Some  species  known,  but  none  yet  described 
from  Australia."'  In  the  interval  that  has  elapsed  since  the 
publication  of  Skuse's  paper,  two  or  three  genera  and  a  number 
of  species  have  been  described  from  different  parts  of  the  world, 
but  none  from  this  continent.  The  most  elaborate  paper  yet 
published  on  the  genus  NycterUna  is  that  by  J.  0.  Westwood — **  On 
Nycteribia,  a  Genus  of  Wingless  Insects,""  and  to  this  memoir  the 
rctftder  is  referred. 

The  specimens  collected  are  described  below. 

Family  Nycteribidj:. 
Nycteribia  pteropus,*  sp,  nov, 
Male  4*7  mm.  long. 

Thorax, — Above :  pale,  nearly  white ;  the  groove  in  which  (he 
head  rests  when  thrown  back,  dark  brown;  ventral  surface 
mahogany  brown,  shining,  finely  granulated,  flat;  in  front  and 
between  anterior  and  intermediate  legs,  the  pectinated  process 
peculiar  to  these  insects,  is  prominent  and  dark  brown ;  each 
pectine  has  fourteen  teeth. 

1  Skuse— Rec.  Aust.  Mus.,  ii.,  6,  1893,  p.  77. 

a  Skuse— Loc.  cit,  p.  80. 

»  Westwood— Trans.  Zool.  Soc.,  i.,  1835,  pp.  275-294,  pi.  36. 

*  So  named  in  reference  to  its  host. 
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Caput,  —Dark  brown ;  the  lateral  elonf^ated  organs  strongly 
setose ;  antennae  minnte ;  npper  margin  of  head  fnmished  with 
setsB,  the  remainder  smooth  and  depressed. 

Le{/8. — Long,  bristly.  Coxa  and  troclianters  yellowish;  each 
femur  concoloroos  as  far  as  the  transverse  impressions  near  the 
middle,  thence  dark  brown ;  tibise  dark  brown  with  three  obliqne 
white  bands  ;  metatarsi  long,  dark  brown,  annulated  ;  first  three 
tarsal  joints  short,  the  terminal  one  long,  and  famished  with  a 
pair  of  large  pulvilli^  and  two  strong  carved  claws. 

Abdo}nen, — Dark  brown,  with  six  articnlations,  nearly  black, 
oblong,  finely  and  sparingly  granulated,  and  moderately  clothed 
with  long  bristles ;  on  the  underside  the  first  abdominal  articulation 
is  armed  with  a  row  of  obtasely  pointed  teeth  or  spines. 

One  specimen. 

Female  gravid  forms  4*7  mm. ;  normal  3*6  mm. 

TfiorajCf  caput  and  legs  similar  to  the  male. 

Abdomen. — In  gravid  forma  oval,  convex,  and  very  slightly 
contracted  behind  the  basal  articulation ;  integument  of  upper 
surface  yellowish-brown,  granulated  and  naked,  except  at  posterior 
extremity  where  there  are  lateral  and  apical  taifts  of  long  coarse 
bristles ;  there  are  also  four  rather  large  tubercles  at  the  middle, 
arranged  in  pairs,  and  again  on  each  side,  equally  as  large,  but 
wide  apart,  three  more ;  the  underside  is  similar  in  colour  and 
granulation,  bat  is  clothed  with  short  scale-like,  ad  pressed  hairs ; 
there  is  also  an  anal  pectinated  process  present ;  the  first 
abdominal  articulation  as  in  the  male  form.  In  the  unimpreg- 
nated  female  the  abdomen  is  smaller  than  that  of  gravid 
examples,  and  also  owing  to  not  being  distended,  is  apparently 
much  darker. 

Three  specimens — two  gravid,  and  one  normal. 

Obs, — There  are  in  the  Museum  Collection  some  specimens  of 
Nycteribia  taken  from  Pteropus,  and  these  were  collected  msLoy 
years  ago  by  Mr.  O.  Masters,  at  King  George's  Sound,  W. 
Australia.  They  have,  however,  been  mounted  on  card,  and 
are  much  shrunken,  and  therefore  unsuitable  for  accurate 
determination  or  description.  They  are  much  smaller  than  the 
form  described  above,  much  lighter  in  colour,  and  apparently 
otherwise  distinct. 

Loc. — Mapoon  Mission  Station,  mouth  of  Batavia  River,  Gulf 
of  Carpentaria. 
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A   REMARKABLE    ROCK-SHELTER    in   thj:    MILTON 
DISTRICT,  NEW  SOUTH  WALES. 


Bj  R.  Etheridge,  Janr.,  Carator. 


(Figs.  8-13.) 


The  geographical  distribation  of  the  once  frequented  Rock- 
Shelters,  with  their  pictographs,  the  petroglyphs  or  Rock- Carv- 
ings, so  plentifully  scattered  throughout  our  metropolitan  coastal 
area,  and  the  more  widely  distributed  arborglyphs,  or  Carved- 
trees,  are  amongst  the  few  remaining  subjects  of  investigation 
relating  to  our  almost  totally  extinct  Aborigines,  left  to  us. 

Through  the  interest  taken  in  the  study  of  these  remains  by 
Inspector  E.  Milne,  of  the  Railway  Department,  Qoulburn,  and 
Capt.  James  Cork,  J.P.,  of  Milton,  and  under  their  guidance,  I 
was  able,  by  instruction  of  the  Trustees,  during  February  last, 
to  pay  a  visit  to  a  fine  example  of  a  Cave- Shelter  situated  on  a 
branch  of  Coal  Creek,  in  the  parish  of  Little  Forest,  Co.  St. 
Vincent.  Coal  Creek  flows  into  Lake  Conjola,  a  salt  water  sea 
lagoon,  a  short  distance  to  the  north  of  Milton. 

There  are  three  Shelters  on  this  branch  creek,  within  a  short 
distance  of  one  another.  The  principal  opening  is  situated  near 
its  head,  at  a  point  where  the  scarp  of  Hawkesbury  Sandstone  is 
but  a  few  feet  above  the  level  of  the  water  course,  and  on  its 
west  bank.  On  the  east  bank,  but  somewhat  lower  down,  are 
two  smaller  cavities,  also  containing  pictographs. 

The  principal  Shelter  has  been  known  for  twenty- two  years, 
and  was  discovered  by  Messrs.  A.  Cork  and  F.  White  when  on 
a  shooting  excursion.  After  a  lapse  of  fifteen  years,  a  search 
was  again  made  for  it  by  Messrs.  Milne  and  White,  without 
success,  but  subsequently  Capt.  J.  Cork,  Inspector  Milne  and  Mr. 
J.  Higg^s  succeeded  in  locating  it.  The  difficulty  in  fixing  the 
exact  spot  arose  from  the  extremely  rugged  and  scrubby  nature 
of  the  locality,  typical  coast  brush  country.  There  is  still  living 
in  the  Uladulla  Aborigines  Camp  an  old  full-blooded  black, 
known  as  "  Berrima  Jim,"  who  was  "  made  a  man ''  at  the  last 
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Bora  ceremony  held  in  the  Milton  District,  about  forty  years  ago, 
and  when  questioned  about  this  Shelter  and  its  pictogpraphs,  he 
knew  nothing  of  them,  or  professed  not  to,  as  the  case  may  be. 

The  opening  is  one  hundred  and  thirty  feet  long,  fourteen  feet 
in  depth  from  the  overhanging  brow  to  the  innermost  recess,  and 
at  about  the  entrance  is  nine  feet  from  floor  to  ceiling,  shelving 
inwards.  The  floor  is  formed  by  a  wide  sandstone  bench, 
extending  nearly  the  whole  length  of  the  Shelter,  and  on  this 
there  is  a  widely-spread  fire  refuse  heap,  consisting  of  very  fine 
greyish  coloured  dust,  containing  fragments  of  burnt  bones  and 
a  few  stone  chips ;  at  the  point  we  excavated  this  bed  was  one 
foot  in  thickness.^  Outside  the  Shelter,  at  the  upper  end,  is  a 
block  of  stone  with  several  good  examples  of  tomahawk-head 
rubbing  grooves. 

The  back  of  the  Shelter  is  broken  up  into  a  series  of  retiring 
narrow  vertical  faces,  and  on  these  the  pictograpbs  are  delineated, 
but  now  all  are  faint,  and,  excepting  a  few^are  decipherable  with 
difficulty.  The  principal  group  seems,  so  far  as  we  could 
decipher  it,  to  represent  a  corroboree,  and  extends  for  a  distance 
of  twenty-six  feet.  The  figures  are  small  compared  with  some 
I  have  seen  in  shelters  on  other  parts  of  our  coast. 

The  more  important  objects  delineated  are  numerous  conven- 
tional outlines  of  the  human  form,  some  (males)  in  the  position 

known  as  the  "corroboree 
jump  "  (fig.  8.),  the  arms  ele- 
vated above  the  head  and  the 
legs  drawn  up,  and  a  particu- 
larly good  outline  of  a  female 
figure,  with  the  characteristi- 
cally attenuated  lower  limbs. 
There  is  a  good  representation 
of  a  dog,  the  three-pointed 
figure  usually  ascribed  to  that 
of  an  Emu  foot,  and  numerous 
outlines  of  conventional  ani- 
mals that  it  is  impossible  to 
suggest  names  for.  In  all,  the 
drawings  exteod  over  a  length 
of  sixty  feet,  the  corroboree 
group,  or  the  assemblage  we 
took  to  represent  such,  alone 

^^^ ^  __  reaching  a  length  of  twenty-six 

^ifif*  ®  feet.     The  wide  geographical 

distribution  of  the  Emu  foot  design  is  shown  by  the  fact  of 
its  discovery,  amongst  many  other  instances,  by  Mr.  B.  Helms, 
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daring  the  progress  of  the  Elder  Exploring  Expedition  in  1891 » 
at  Arcolillinna  Wells,  eighty  miles  east  of  the  Everard  Ranges. 
It  is  there  delineated  in  red  on  the  walls  of  a  Bock -Shelter.^ 
Again,  it  is  a  frequent  petroglyph  on  the  so-called  phallic  conical 
stones  met  with  thronghoat  the  sandj  wastes  of  Western  New 
South  Wales.' 

Prominent  amongst  the  representations  is  an  elongated  worm 
or  eel-like  object  (fig.  9.),  with  a  long  body  and  sagittate  head,  or  a 
double  sagittate  head  (fig.  10.).  One 
of  the  latter  is  nine  inches  long  and 
five  inches  across  the  barbed  head. 
Another  figure  appears  to  represent  a 
double  more  or  less  heart-shaped  body, 
fifteen  inches  in  height  by  sixteen  in- 
ches in  breadth  (fig.  ll.)«  I  think  this 
is  intended  for  a  very  highly  conven- 
tionalised human  male  figure,  for  at 
the  top  of  the  central  double  line  is 
an  oval  outline,  possibly  intended  for 
a  head,  and  from  it  proceed  two 
J    I  V-shaped  prolongations  that  may  be    / 

/yr\\      arms  conjoined  to  two  other  upwardly  ^^^ 
//    \\    curved  outlines  from  the  base   re- 
//^  N^  presenting    legs.       Another    figure, 

certainly  a  male,  is  provided  with  a     p..     ^/v 

Fig.  9.         remarkably  slender  body,  the  arms       ^^* 

upwardly  spread,  one  with  three  finger-like  terminations,  the 

other  with  only  one,  and  the  legs  spread  horizontally  at  right 

angles  to  the  body  (fig.  12.)  ;  this  figure  is 

eleven  inches  in  height  and  ten  inches  across 

the  spread  legs.   Fig.  13  represents  another 

i  object  depicted  in  this  shelter ;   I  am  not 

\  able  to  offer  any  solution  of  it. 

Some  of  the  pictographs  are  in  black 
/outline  only,  others  similarly  delineated  but 
infilled  with  white,  and  others  again  in  red 
only,  such  as  the  Emu  feet.  Here  and 
there  one  of  the  red  figures  is  defined  by 
a  black  outline,  but  none,  so  far  as  my 
observation  went,  in  black  splash  work 
rig.  11.  alone.     Strange  to  say,  no  trace  of  the  open 

hand,  either  black  or  red,  nor  of  foot  imprints  could  be  found. 


1  Helms— Trans.  Roy.  Soc.  S.  Austr.,  xvi.,  3, 1896,  p.  261,  pL  ix. 

«  Harper— Proc.  Linn.  Soc.  N.S.  Wales,  xxiii.,  3,  1898,  p.  420  ; 
Williams— /6trf,  xxvi.,  4,  1901,  p.  515. 
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The  representation  of  the  human  foot  is  met  with  both  in  oar 
,  pictographs     and     petroglyphs.       The 
■former  was  excellent] j  figai*ed  by  Mr.  P. 
T.   Hammond   amongst    the    drawings 


Fig.  12.  Fig.  13. 

taken  in  a  large  Rock-Shelter  on  WoUombi  Creek,  Hunter 
River  District,"  and  the  latter  was  recorded  by  myself  from 
the  Cockle  Creek  group  of  petroglyphs,  Cowan  Creek,  a  branch 
of  the  lower  Hawkesbury  River.* 

The  first  smaller  Shelter  down  the  creek  and  on  its  east  side, 
discovered  some  years  ago  by  Inspector  Milne  and  Capt.  Cork, 
is  very  much  higher  up  on  the  steep  creek  bank.  The  size  of 
this  recess  is  limited,  and  the  drawings  are  again  on  the  narrow 
vertical  rock  faces  at  the  back  of  the  opening.  There  is  a 
remarkably  well  drawn  "Iguana,"  three  feet  long,  two  well 
executed,  although  small,  boomerangs  of  the  "  come-back  "  type, 
and  a  large  object  on  the  roof,  possibly  representing  a  whale. 
The  mouth  of  the  latter  is  open  and  heavily  toothed,  with  a  large 
fiipper  protruding  from  one  side.  It  is  not  to  be  overlooked  that 
the  sable  artist  who  drew  these  pictographs  formed  one  of  a  com- 
munity of  Coast  Blacks,  so  there  is  nothing  improbable  in  this 
figure  being  meant  for  that  of  a  whale,  and  from  the  presence  of 
teeth  in  the  mouth,  it  is  not  unlikely  that  the  Sperm  Whale 
(Fhyseter  macrocephcUm,  Shaw^  is  intended.  This  giant  is  at 
times  met  with  on  our  coast,  the  Museum  containing  the  skeleton, 
fifty  feet  long,  of  one  stranded  on  the  not  far  distant  shore  of 
Wollongong.  The  Iguana  is  black  banded,  and  may  be  intended 
to  represent  Varanus  variiis,  Shaw.  Not  the  least  inter- 
esting amongst  this  set  of  fif^nres,  is  the  outline  of  a  very  small 
shield  of  the  same  type  as  that  figured  by  Professor  T.  W.  E. 

8  Hammond— Rec.  Geol.  Surv.  N.8.  Wales,  ii.,  4, 1892,  pi.  xv. 

*  Etheridge— Rec.  Geol.  Surv.  N.S.  Wales,  iv.,  2. 1894.  pi.  ix.,  f.  13 
a  and  b.  Other  petroglyphic  representations  of  the  human  foot 
will  be  found  throughout  Mr.  W.  D.  Campbeirs  "  Aboriginal 
Carvings  of  Port  Jackson  and  Broken  Bay'*  {3£em,  Oeol.  Survey 
y.S.  Wales  J  EthnoU  Series,  No,  1, 1S99.)  To  those  interested  in 
this  subject,  I  cannot  do  better  than  recommend  a  perusal  of 
this  exhaustive  work. 
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Dayid  and  myself,  foaod  on  a  promontory  of  H^wkesbnry  Sand- 
stone, near  Forty  Baskets  Bay,  North  Harbour,  Port  Jackson,^ 
and  again  by  Mr.  G.  H.  Barrow  and  myself  at  the  head  of 
Bantry  Bay,  Middle  Harbour,  Port  Jackson."  A  similar  type  of 
shield  was  also  met  with  in  the  group  of  petroglyphs  at  Flat 
Rocks,  near  Manly.^  On  the  roof  is  also  delineated  an  undoubt- 
edly phallic  object — a  rudely  executed  penis  and  scrotum.  The 
superior  execution  of  the  drawings  in  this  Shelter  suggests  that 
the  draftsman  was  not  identical  with  the  depictor  of  the  figures 
in  the  larger  Shelter.     The  drawings  are  all  in  black  outline. 

The  second  smaller  Shelter,  found  by  Inspector  Milne  during 
our  visit,  is  still  lower  down  the  creek,  but  in  a  similar  position 
to  the  last  The  figures  in  this  instance  are  either  in  black  out- 
line, infilled  with  white,  or  in  white  or  red  alone,  of  the  last 
colour  is  again  the  Emu  JEoot 

Not  the  slightest  doubt  exists  that  the  pictographs  in  these 
Shelters  are  the  work  of  Aboriginal  artists.  No  trace  whatever 
of  '*  touching  up  "  is  visible,  similar  to  that  seen  in  the  large 
recess  on  Harris*  Creek,  a  tributary  of  George  River,  near 
Liverpool,  explored  by  Dr.  J.  C.  Cox  and  myself  some  years  ago.** 

A  more  primitive  form  of  the  eel-like  figure,  already  referred 
to,  was  observed  in  the  group  at  Flat  Rocks,  near  Manly,*  and 
regarded  by  Dr.  A.  Carrol  as  a  Catfish.^^  In  the  latter  instance, 
the  petroglyphs  were  very  much  larger,  without  either  the 
fish-tail  end  or  double  barbed  appendages  .^^ 

Whales  are  often  represented  in  rock  carving  groups  through- 
out the  meti*opolitan  area,  and  several  illustrations  will  be  found 
in  Mr.  Campbell's  Monograph  already  mentioned,  but  I  had  not 
previously  seen  a  representation  of  a  toothed  whale. 

I  did  not  notice  in  the  Coal  Creek  pictographs  of  the  haman 
form  the  peculiar  angulation  of  the  knee  and  elbow  joints  that 


«  David  &  Etheridge—Rec.  Geol.  Surv.  N.S.  Wales,  i.,  2, 1889,  p.  144 

gl.  xxi. 
endge—Ihidy  ii..  1, 1890,  p.  29.  pi.  ii.,  f.  8  and  9. 

7  Etheridge— /6irf,  ii.,  4, 1892,  pi.  xvi.,  f.  4. 

«  Etheridge— /W<f,  i.,  2, 1889,  p.  146. 

»  Etheridge— /6trf,  ii.,  4, 1892,  pi.  xvi..  f.  9  b-e. 

w  Carrol— Centennial  Mag ,  i,  Ko.  3,  p.  193,  f.  7. 

"  In  a  very  interesting  Cave-Shelter  on  Pigeon  Creek,  between 
Tenthill  and  Pilton,  Queensland,  Mr.  Henry  Tryon  found  many 
petroglyphs  closely  resembling  this  "  cat-fish  "  (?),  both  single 
and  douDle  barbed;  this  shelter  contains  a  very  remarkable 
series  of  petroglyphs.  {Froc.  Boy,  Soc.  (gland,  i.,  2,  1884, 
pi.  xi.,  f.  2). 
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forms  BO  conspicnoas  a  feature  od  some  of  the  petroglyphic^Sgures 
aronnd  Port  Jackson,  for  instance  those  forming  a  portion  of  the 
gronp  ahove  Bantry  Baj,  at  Flat  Rocks,  or  on  the  low  headland 
east  of  Point  Piper.  Nor  is  there  any  trace  of  eyes  as  represented 
in  the  human  figure  at  the  last-named  locality/'  or  above  Cockle 
Creek,  Cowan.^ 

Possible  explanations  of  some  of  the  pictographs  and  petro- 
glyphs  have  been  given  by  Dr.  Carrol"  and  myself,"  and  by 
inference  the  same  may  be  applied  to  the  drawings  at  Goal  Greek 
and  other  similar  localities. 


1^  Etheridge— Rec.  Geol.  Surv.  N.8.  Wales,  iii.,  3, 1893,  pi.  xv.,  f.  11. 
^  Etheridge -Xoc.  cit,  iv..  2, 1894,  pi.  ix..  f.  16. 
"  Carrol— Centennial  Mag.,  i.,  Nos.  1  and  2,  pp.  53  and  89. 
^  Etheridge-Rec.  Geol.  Surv.  N.S.  Wales,  li..  1, 1890,  p.  34;    iii., 
3,  1893,  pp.  82-85 ;  iv.,  2,  1894,  p.  59. 
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ADDITIONS  TO  THE  MARINE  MOLLUSCAN  FAUNA 
OF  NEW  ZEALAND. 


By  Charles  Hedlet,  Conchologist. 


(Figs.  14-25.) 

An  interesting  parcel  of  raw  di  edgings  and  beach  gatherings 
from  the  coast  of  New  Zealand  was  received  from  Mr.  Angnstna 
Hamilton,  Registrar  of  the  Universitj  of  Otago. 

In  presenting  this  material  to  the  Trustees  of  the  Australian 
Museum,  Mr  Hamilton  expressed  a  wish  that  any  novelties  con- 
tained should  be  published.     Hence  the  present  article. 

The  Mollusca  of  New  Zealand  are  difficult  to  identify  because 
many  species  are  still  unligured,  of  many  the  published  definitions 
are  insufficient  for  recognition  and  some  appear  to  have  been 
assigned  to  wrong  genera.  The  collection  here  discussed  contains 
several  shells  which  I  have  been  unable  to  place  amoog  named 
species,  but  which  I  refrain  from  publishing,  lest  by  doing  so 
existing  names  should  be  duplicated. 

In  the  discovery  of  genera,  either  new  to  science  or  to  New 
Zealand,  I  have  felt  on  firmer  ground. 

Ou  surveying  the  whole  series  it  is  evident  that  the  fauna  of 
the  continental  shelf  of  New  Zealand  is  practically  unknown. 
It  also  appears  that  the  element  common  to  New  Zealand  and 
Australia,  hitherto  calculated  on  the  beach  fauna,  will  be  dis- 
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proportionately  increased  when  the  fauna  of  the  continental  shelf 
18  taken  into  consideration. 

I  have  to  grate! nil j  acknowledge  valuable  advice  received  from 
Mr.  Henry  Suter  in  relation  to  this  subject. 

Pledrodon  maokianus,^  sp,  nov. 

(Fig.  U.) 

Shell  rather  large  for  the  genus,  inflated,  oval,  very  oblique, 
smooth  or   with  a   few   incremental  striae,  umbo   submedian. 

Cardinal  teetb,  six ;  the  first  of  the 
anterior  series  slender,  the  others 
erect  and  stout.  The  cardinal  plate 
broad,  undulate  below,  posteriorly 
produced  in  a  long  and  broad  lateral 
tooth,  having  distal ly  a  subsidiary 
tubercle.  Length  2*5 ;  height  3*25 ; 
diameter  1  mm. 

The  present  is  the  first  record  of 
the  genus  in  Australasia ;  the  species 
nearest  approaches  the  African  shell 
figured  and  described  by  Smith  under 
the  name  of  Nuculina  oralis? 

Two  valves  (one  presented  to  the 
Trustees)  from  5  fathoms  off  Anchor 
Island,  Dusky  Sound,  New  Zealand 
Fig.  14. 

CyCLOPECTEN   AVICCL0IDE8,   Smith, 

Pecten  aviciiloides.  Smith,  Chall.  Rep.,  Zool.,  xiii.,  1885,  p.  305, 
pi.  xxiii.,  f.  5,  5a. 

A  single  specimen  from  Poveaux  Straits  answers  exactly  to 
the  figure  and  description  of  Prince  Edward  Island  examples. 
It  adds  a  genus  as  well  as  a  species  to  the  New  Zealand  fauna. 

CuNA  DELTA,  Tate  and  May,  sp. 

Carditella  delta,  Tate  and  May,  Proc.  Linn.  Soc.  N.S.  Walep, 
xxvi.,  1901,  p.  434,  pi.  xxvii.,  f.  100,  101. 

A  series  from  Foveaux  Straits  and  a  couple  from  Dusky 
Sound  are  rather  larger  than  Australian  examples."  This  record 
adds  a  genus  as  well  as  a  species  to  New  Zealand. 

1  Native  «f  New  Zealand. 

«  Smith— Chall.  Bep.,  Zool.,  xiii.,  1885,  p.  230,  pi.  xix.,  f.  1-lb. 

»  Dr.  J.  G.  Jeffreys  stated  (Ann.  Mag,  Nat  Hut,  (8,)  v.,  1860.  p.  200,)  that 
some  British  shells  diminish  in  size  when  they  rang^e  into  the 
Mediterranean. 


Digitized  by  VjOOQIC 


14 


88 

RECOBDS  OF  THE  AUSTBALIAN   MUSEUM. 


Verticipronus,*  gen.  nov, 

A  genas  of  the  Carditidae  ;  Talve  small,  smooth,  capped  by  a 
flat  prodissoconoh ;  in  each  valve  a  single  prominent  cardinal  and 

two  distant    posterior 
teeth. 


Type. — V.  mytilus. 

It  IB  with  much 
doubt  that  this  strange 
little  shell  is  referred 
iu  the  Carditidaa,  from 
the  olher  members  of 
which  the  prodisso- 
conoh, dentition  and 
lack  of  radial  sculpture 
distinguish  it.  The 
prodissoconoh  alone 
suggested  such  genera 
as  Condylocardia  or 
Philohrya,  From  either 
the  relation  of  the  liga- 
ment to  the  hinge 
effectually  sever  it. 


Fig.  15. 

Verticipronus  mytilus,*  sp.  nov, 

(Fig.  15.) 

Shell  small;  rather  solid,  mytili-form  equivalvc,  inequilateral, 
the  anterior  side  longest,  nou-nacreous,  smooth,  except  for  faint 
growth  lines,  polished.  Colour  russet  to  fawn.  Beak  terminal, 
obliquely  truncate,  capped  by  a  flat,  subtrigonal,  radially 
wrinkled,  prodissoconoh  whose  edges  do  not  project.  Lunula 
minute,  indistinct.  In  each  valve  under  the  umbo,  a  single 
prominent  cardinal  tooth  and  deep  socket,  and  at  the  posterior 
angle  two  oblique  successive  lamelliform  lateral  teeth.  Interior 
ventral  margfin  not  crenulated.  Pallial  line  entire,  posterior 
adductor  muscle  high  up,  anterior  small  at  about  half  the  height 
of  the  shell. 

<  Veriex'pronu9 — Prone-topped. 
B  MytilM — a  mussel. 
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Height,  2*3  mm.;  length,  1'6  mm.;  depth  of  single  valvo, 
07  mm. 

Hab  — Lyall  Bay,  near  Wellington. 

HocHSTETTERU  TRAPEZiNA,  Bernard, 

Hocfistetteria  trapezina,  Bernard,  Jonm.  de  Conch.,  xlr.,  1897, 

p.  18,  pi.  i.,  f.  7. 
Myrina  minuia^  Smith,  Proc.  Malaool.  Soc.,  iii.,  1898,  p.  24,  f.  4. 

A  good  series  from  Lyall  Bay  and  one  valve  from  Foveanx 
Straits  answer  in  every  way  to  Bernard's  admirable  description. 
An  authentic  specimen  of  M,  minuta^  Smith,  from  Lyttleton 
received  from  Mr.  Sater,  proves  that  name  to  be  a  synonym. 
It  is  carious  that  so  complete  a  description  as  Bernard  gave,  does 
not  insure  a  species  against  immediate  re  nomination. 

Tapes  pabagella,  Deslvayes, 

Tapes  fahagella,  Desh.,  Conch.  Icon.,  xiv.,  1864,  pi.  xxx.,  f.  Q^, 

Though  originally  described^  from  New  Zealand,  this  species 
has  not  been  locally  recognised  and  has  finally  been  rejected^  as 
exotic.  It  is  therefore  important  to  note  that  a  gathering  from 
Island  Bay,  Cooks  Straits,  contains  a  series  inseparable  specifically 
from  Australian  examples. 

Cadulus  SPRETU3,  Tate  and  May, 

Cadulus  spreUis^  Tate  and  May,  Proc.  Linn.  Soc.    N.S.  Wales, 
xxvi.,  1901,  p.  420,  pi.  XXV.,  f.  52. 

Two  specimens  from  five  fathoms  o£E  Anchor  Island,  Dusky 
Sound,  add  a  species  and  a  genus  to  the  Now  Zealana  fauna. 

SCHISMOPE    BEDDOMEI,   Petterd, 

Schhinope  beddotnei^  Tate  and  May,  Proc.  Linn.  Soc.  N.S.  Wales, 
xxvi.,  1901,  p.  407,  pi.  xxiv.,  f.  24. 

A  specimen  from  Foveaux  Straits  appears  to  be  indistingi^ish- 
able  from  Australian  examples.  This  species  and  genus  have  not 
been  previously  recorded  from  New  Zealand. 


^  Deflbayes— Proc.  Zool.  Soc.,  1853,  (1854),  p.  10. 

T  Suter— Trans.  N.Z.  Inst.,  xxxi^r.,  1901,  (1902),  p.  222. 
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SCHISMOPE    BREVIS,*  sp.   IIOV, 

(Fig.  16.) 

Shell  turbinate,  openly  perforate,  solid.  Colour  white. 
Whorls  three,  tabulate  above,  rounded  below,  last  rapidly  des- 
cending. ProtoGonch  of  a  whorl 
and  a  half,  concluding  with  a 
prominent  varix.  Sculpture : 
distant  longitudinal  lamellate 
ribs  cross  the  whorl  from  the 
suture  to  the  umbilicus,  their 
interstices  contain  raised  spiral 
threads  which  grow  coarser  on 
approaching  the  umbilicus. 
Foramen  large,  distant  from 
the  margin,  to  which  a  furrow 
joins  it.  Fascicle  extremity 
short,  terminating  half  a  whorl 
behind  the  aperture,  bordered 
by  keels  and  traversed  by 
lamellte,  which  correspond  to 
the  longitudinal  rit>s.  Umbilicus 
narrow,  deep,  bordered  with  a 
raised  edge.  Aperture  subqnad- 
rate,  peristome  entire,  simple. 
Height,  0*94  mm. ;  major  diam. 
1*14  mm. ;  minor  diam.  0*9  mm. 


Hah. — Lyall  Bay,  near  Wel- 
lington. 


Fig.  16. 

SCISSURELLA    EOSEA,**  Sp.   nov. 

(Fig.  17.) 

Shell   auriform,  ^mall,  thin,  translucent,  narrowly  peif orate, 
spire  slightly  elevate.     Colour,  white  with  apex  roee.     Whorls 


»  BrevUShort. 
^  Boseiis — Rosy. 
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three,    last    spreading    and    flattened   above,   earlier   rounded. 

ProtocoDch  delicately  longitud- 
inally ribbed.  Slit  deep,  situated 
well  above  the  periphery  and 
leading  to  a  fasciole  which  is  not 
crossed  by  lamellae,  but  edged 
with  low  smooth  keels  and 
tapers  to  the  termioation  half  a 
whorl  back.  Sculpture:  above 
close  fine  spiral  threads,  below 
-pig  27.  sharp  distant  spiral  keels,  both 

crohsed    by   faint  growth  lines. 

Aperture  large, oblique,  oval;  columella  concave,  broad,  extending 

a  median  lobe  over  the  steep  and  narrow  umbilicus.     Height,  1*2; 

major  diam.  1*35  ;  minor  diam.  0*7  mm. 

This  species  is  associated  with  Incisura  lyttletonetms,  to  which  it 
has  a  deceitful  resemblance,  but  from  which  it  is  separable  by  being 
smaller,  less  solid,  with  elevated  and  coloured  apex.  None  of  a 
considerable  series  of  Incisura  lyttletonemis  before  me  present  any 
trace  of  colour.  The  character  '*  rosea  vel  albida"  attributed  to 
that  species  in  the  original  description  was,  perhaps,  derived  from 
examples  of  S.  rosea. 

Hob, — Lyall  Bay,  New  Zealand. 


Incisura,^^  gen.  nov. 
(Fig.  18.) 


A  genus  of  the  Fissurellidas,  minute,  spiral,  smooth,  with  a  slit 
on  the  right  side.     Type — Scissurella  lyttletonensis,  Smith. 

When  introducing  this  species  Smith^^  laid  stress  on  various 
eccentric  characters,  particularly  the  brevity  of  the  slit  and  the 


w  Incitura — A  catting  into,  a  slit. 

"  Smith— Proc.  Malacol.  Soc.,  i.,  1894,  p.  57,  pi.  vii,  f.  1-2. 
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absence  of  keels  on  either  side  of  it.     Not  merely  Sctssurella  bat 

all  its  relations  as  distant  as 
Pleurotomaria^  have  the  slit  fas- 
ciole  edged  on  either  side  by  an 
uptnmed  rim.  The  absence  of 
this  is  alone  fatal  to  the  ascription 
of  the  species  in  question  to 
Scissurella,  Other  characters 
incompatible  with  Scissurella 
are  the  subterminal  apex,  the 
absence  of  spiral  scalpture  and 
the  remarkable  solidity  of  the 
shell.  Judging  from  Schisnwpe 
(which  I  have  kept  in  captivity 
for  weeks) ,  Scissurella  is  as  active 
a  mollusc  as  any  of  the  Trochidse 
are.  From  the  shell  characters 
of  Incisura  I  dedace  it  to  be  if 
not  sessile,  yet  of  sluggish  habits. 
The  broad  hollow  columella  calls 
to  mind  that  of  Naxicella,  Gund^ 
lochia  or  Zeidora  and  indicates 
similar  mode  of  life.  The 
margins  of  the  aperture  are  in 
one  plane  and  present  slight 
irregularities  conformable  to  a 
base  used  as  a  constant  perch. 
If  it  be  demonstrated  that 
/.  lyttlitonensu  cannot  be  included  in  ScismreUa^  the  necessity 
arises  of  finding  for  it  a  more  suitable  place  in  clasification. 

I  now  advance  the  hypothesis  that  Incisura  is  a  member  of  the 
Fissurellidas,  in  which  development  has  been  arrested,  the  usual 
subsequent  metamorphoses  have  not  been  enacted  and  the  larval 
characters  have  persisted  in  adult  life. 

Boutan^'  has  traced  the  development  of  Fissurella  reticulata  and 
found  that  the  apical  fissure  has  resorbed  the  young  shell,  and 
that  in  the  part  so  lost  the  growing  shell  passes  in  succession 
through  an  "  emarginuliform  "  and  a  '*  rimuliform  "  stage  before 
reaching  maturity.  Of  the  former  he  writes — "  Lea  larves  de  la 
Fissurelle,  parvenues,  en  efEet,  h  cette  periode  de  leur  developpe- 
ments,  presentent  tous  les  characteres  d'une  Emarginule  mais 
d'une  Emarginule  asymetrique."     By  virtue  of  its  asymmetry, 


1*  Boutan— Arch.  Zool.  Exper.,  2)  iii,  bis,  1„  1885,  p.  102,  pi.  xlii,  f.  6. 
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Incisura  exactly  repreeents  the  stage  which,  for  want  of  a  better 
analogue,  Boutan  has  figured  and  described  as  "  Emarginoliform." 

For  proof  of  the  above  hypothesis  I  rely  on  the  following  facts. 
Those  features  in  which  Incisura  disagrees  with  Scissurdla  are 
characters  which  knit  it  to  the  Fissurellidae ;  namely  the  short  slit, 
the  absence  of  fringes  to  the  slit,  the  solidity  of  the  shell,  the 
subterminal  apex  and  the  perching  habit.  In  aged  examples  of 
Incisura  the  slit^  is  internally  margined  with  ceillas,  a  strikingly 
fissurelloid  feature.  Amongst  the  adult  Fissurellidas  the  lack  of 
sculpture  and  the  asymmetrical  slit  appear  at  first  incongruous 
characters.  The  asymmetrical  condition  of  the  slit  occurs,  how- 
ever in  the  fossil  shell  Loxotoma  neocomiensis^  D'Orbigny,**  sp. 

I  fiAi  the  protooonch  to  be  delicately  radiately  ribbed. 

ilo^.-^This  species  is  fairly  common  in  shell  sand  from 
Lyall  Bay. 

PUNCTURELLA  DEMISSA,"  sp,  nov, 

(Fig.  19.) 
Shell  small,  thin,  but  opaque,  low  arched,  summit  posterior, 
within  the  margin.  Anterior  slope  gentle  arched,  posterior 
steep,  straight.  Nucleus  persistent,  set  obliquely,  exposing  part 
of  two  spiral  whorls.  Colour  white. 
Sculpture  fine  incremental  threads, 
scarcely  undulated  by  obsolete  radial 
ribs.  Aperture  oblong,  rather  broader 
in  front.  Slit  on  the  summit  linear- 
lanceolate,  more  than  three  times 
longer  than  broad.  The  septum  drawn 
down  to  a  third  of  the  length  of  the 
shell,  completely  screening  the  interior 
from  the  slit,  thickened  at  the  margin. 
Length  1*8,  height  1*0,  breadth  1*2  mm. 
The  comparative  smoothness,  per- 
sistent apex,  narrow  fissure  and  long 
septum,  sufficiently  characterise  this 
minute  species,  which  is  the  first  of  the 
genus  to  be  recorded  from  New  Zea- 
land.^* 


Hab,' 


Fig.  19. 
-Foveaux  Straits. 


LlOTU   POLTPLEURA^^^  sp.  nov, 

(Fig.  20.) 
Shell  minute,  thin,  turbinate,  widely  umbilicate,  spire  slightly 

"»  lyOrbigny— Pal.  frang.  Terr.  Cr^t.  ii.,  Gaat.,  1842.  p.  892,  pi.  284  f.  4, 

"  Demifm^— Hanging  down. 

"  Pilabry  conjectures  (Man,  Conch.,  xii,,  1890,  p.  216)  that  Fissurella 

ruhiginoaa^  Huttoo,  may  prove  to  be  a  Puncturella' 
^^  HXevpov — A  rib,  and  7ro\v9 — many. 
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elevate.    Colour  white.    Whorls  three,  loosely  coiled.    Sculpture: 
on   the  last  whorl  about  sixteen  thick, 
prominent  ribs  cross  the  whorl,  slender 
^   on  leaving  the  suture,  they  slant  forward 
^  thickening  rapidly,  but  turning  they  des- 
f  cend  the  periphery  perpendicularly,  on  the 
base     they    again     bend    and    tapering 
rapidly    curve   into   the    umbilicus,  the 
margin   of  which  they  crenulate.     The 
interstices  are  smooth.     On  the  penulti- 
mate the  ribs  gradually  vanish,  the  first 
whorl  and  a  half  is  smooth.     Aperture 
subquadrate,almost  free,peristome  formed 
by  one  of  the  ribs.     Height  0*6*  mm. ; 
major  diam.  0*9  mm. ;  minor  diam.  0*7 


This  species  appears  to  be  related  to 
such  Australian  forms  as  L.  annulata^ 
Ten.  Woods.  The  genus  has  not  hitherto 
been  known  in  New  Zealand. 

Hab. — Lyall  Bay,  near  Wellington. 


Fig.  20. 

CjECUM   DIGITULUM,^^  sp.   nov, 

(Pig.  21.) 
Shell  small,  smooth  save  for  very  slight  growth  lines,  thin, 
opaque,  dull,  white,  slightly  curved,  tapering 
rapidly.  Aperture  circular,  slightly  everted. 
Septum  subuDgulate.  Length,  2'3;  major  diam., 
0*5 ;  minor  diam.,  0*3  mm. 

The  rapidity  with  which  this  species  tapers  is  an 
unusual  feature.  The  genus  is  an  addition  to  the 
New  Zealand  fauna. 

Hab, — Lyall  Bay,  near  Wellington  (type)  and 
Foveaux  Straits,  (A,  Hamilton j  ;  foesil  in  the 
Pliocene  sands  of  Wanganui  (R,  Murdoch), 


Fig.  21. 
-J'  DigxtuluM^k  little  finger. 


Digitized  by  VjOOQIC 


96 

ADDITIONS  TO  THE  MAJIINE  M0LLU8CAN  FAUNA  OP  N.Z — HEDLBT.    21 
COCTHOUYU  CORnCGATA,^^  sp.  fWV, 

(Fig.  22.) 

Shell  fasiform,  thin.  Whorls  foar  and  a  half,  rounded, 
constricted  at  the  sutures,  last  whorl  finally  free.  Sculpture : 
numerous  giowth  lines  cross  the  whorl  irregularly  and  assume 
the  aspect  of  varices,  the  whorls  are  crosesd 
by  faint,  shallow,  close,  spiral  grooves. 
Aperture  elliptical ;  peristome  separated  from 
the  body  whorl  by  a  deep  groove,  thickened 
and  reflected ;  columella  broad  and  excavate. 
Length  2*58  ;  breadth  Vhh  mm. 

I  submitted  some  specimens  of  this  species 
to  Mr.  H.  Murdoch  of  Wanganui,  asking  him 
to  compare  them  with  the  fossil  he  described^ 
as  Lacuna  exilis.  His  answer  (6.  v.  1903) 
is  as  follows  : — "  I  have  carefully  compared 
them  with  my  L.  eanlis.  I  consider  them  a 
distinct  species.  L.  exilis  has  the  aperture 
p.^^^TT"^  much  more  broadly  ovate,  the  anterior  end 
'^*  of  aperture  not  produced  to  any  appreciable 

extent,  the  posterior  angle  of  the  apertore  much  more  widely 
separated  from  the  adjoining  whorl,  also  the  angle  of  the  aperture 
is  rather  more  oblique  to  the  axis  of  the  shell.  The  body  whorl 
has  an  alniost  uniform  course  to  the  anterior  end  of  the  aperture, 
this  and  its  considerable  more  inflated  form  gives  to  the  shell 
quite  a  distinct  appearance,  more  strongly  marked  when  viewed 
from  above.  The  whorls  are  also  a  little  more  roanded.  I  took 
micrometer-eyepiece  measurements  of  the  apertures  of — 

Lacuna  exilis.     Couthouyia  gracilis.     New,  sp. 

Greatest  length     34  58  25 

Breadth  26  37  16 

The  above  are  proportional  figures.  This  does  not  include  the 
thickness  of  the  wall  or  the  produced  anterior  end  of  the  Foveaux 
Straits  species,  that  is  the  small  portion  which  is  flatly  expanded. 
The  number  of  whorls  and  sculpture  is  practically  the  tame  in 
the  new  species  &a  in  L.  exilis.  It  is  much  more  indistinct  in  the 
fossil,  and  can  only  be  seen  with  careful  oblique  illumination, 
which  is  due  to  its  condition  as  a  fossil  and  it  escaped  my  notice 
when  describing  it.  1  have  no  doubt  whatever  that  it  belongs  to 
Couthouyia.** 

//a^.— Foveaux  Straits. 


***  Corrugo—To  wrinkle  up,  cormgated. 
19  Murdoch— Trans.  N.Z.  Inst.,  xxxii.,  1 


1899,  p.  220,  pi.  XX.,  f.  3. 
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RiSSOA  SUTERI,  sp.   nov. 

(Fig.  23.) 

Shell  small,  ovate,  imperforate,  very  solid,  gradate.  Colour 
white.  Whorls  four.  Sculpture  :  the  first  and  second  whorls  are 
smooth  and  rounded;  the  third  is  helted 
with  two,  the  fourth  with  five  broad  spiral 
flat-topped  bands,  separated  by  deep  sharp 
and  equally  broad  interstices.  The  upper- 
most band  of  each  whorl  is  the  largest, 
thence  to  the  base  the  others  gradually 
diminish.  Above  the  shoulder  the  concave 
surface  slopes  upwards  to  the  suture,  and  a 
single  small  spiral  thread  interrupts  this 
slope  Aperture  oval,  peristome  much 
thickened,  externally  polygonal  from  the 
junction  of  the  spiral  ribs,  internally  dup- 
licated by  a  small  raised  rim.  Length,  1*78 
mm.;  breadth,  1'4  mm. 
Fig.  23.  The   heavy   spiral   sculpture   sufficiently 

distinguishes    this     from    the    other  New 
Zealand  EissoaB.     It  is  named  in  honour  of  Mr.  Henry  Suter,  the 
well  known  New  Zealand  Conchologist. 
Hab. — Foveaux  Straits. 

EULIMA   PAXILLUS,*^  sp.  710V, 

(Fig.  24.) 

Shell  small,  short,  straight,  sub-cylindrical  with  a  blunt  apex, 
thin,  colourless,  semi-transparent,  smooth  and 
glossy.  Whorls  six,  flattened,  impressed  at  the 
sutures.  The  base  of  each  whorl,  seen  indistinctly 
through  the  substance  of  the  next,  appears  as  an 
impressed  line  beneath  the  sutures.  Aperture 
pyriform,  columella  broad,  right  insertion  of  the 
peristome  far  back.  Length,  2'9  mm. ;  breadth, 
0-86  mm. 

Mr.  H.  Suter  informed  me  that  this 
species  is  not  known  to  him.  None  of  the  genus 
has  before  been  reported  from  New  Zealand. 


Fig.  24. 


20  Paxt7/K*— A  little  peg. 
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LlIOSTRACA  MURDOCHI,   sp.  nov. 

(Fig.  25.) 

Shell  small,  anb-cylindrical,  with  blunt  ends,  thin,  translucent, 
glossy.  Whorls  five,  slightly  tapering,  last  exceeding  the  rest. 
Colour :  jMile  brown  below,  darkening  to  chocolate 
above  ;  on  the  last  whorl  is  a  broad  peripheral  and 
a  narrow  subsutural  colourless  band,  the  latter  of 
which  also  re-appears  on  the  penultimate,  and  is 
overlined  by  a  chocolate  thread  ;  the  peristome  and 
a  patch  on  the  centre  of  the  base  are  also  chocolate. 
The  apex  is  colourless.  Sculpture  :  none,  and  no 
varices  are  apparent.  The  umbilical  region  is 
impressed  but  not  perforate.  Apeiture  oval, 
everted  anteriorly ;  peristome  a  little  thickened  and 
expanded,  ends  united  by  a  curved  callus  on  the 
body  whorl.  Length,  2*6  mm. ;  breadth,  0*9  mm. 
Mr.  H.  Suter  imforms  me  that  he  considers 
Fig.  25.  this  species*  new.  It  is  named  in  honour  of  Mr.  R. 
Murdoch,  of  Wanganui,  author  of  many  valuable  papers  on  the 
New  Zealand  Mollusca.  L.  murdochi  is  apparently  the  smallest 
of  the  genus  and  the  first  to  be  recorded  from  New  Zealand. 

Hab, — Foveaux  Straits  and  Lyall  Bay. 

MiTROMORPHA   SUB8TRIATA,    Suter,  sp. 

Daphnella  substriata,  Suter,  Trans.  N.Z.  Inst.,  xxxi.,  1899,  p.  76, 
pi.  iii.,  f.  6,  6a. 

Specimens  from  the  type  locality,  Foveaux  Straits,  and  perhaps 
from  the  same  parcel  as  the  type,  conform  well  to  the  figure  and 
description.  The  transference  of  the  species,  which  is  indis- 
putable, from  Daphnella  to  Mitromorpha,  adds  a  genus  to  the  New 
Zealand  fauna. 
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TRILOBITE  REMAINS  COLLECTED  in  thb  FLORENTINE 
VALLEY,  WEST  TASMANIA,  by  Mb.  T.  STEPHENS,  M.A. 


By  R.  Ethbridge,  Junr.,  Curator. 

(Plate  X.) 

Mr.  T.  Stephens,  M.A.,  late  Chief  Inspector  of  Schools  for 
Tasmania,  recently  presented  to  the  Tmstees  some  fragmentary 
fo8sil8,  chiefly  Trilobite  remains,  from  a  new  locality  in  that 
island.  He  informed  me  by  letter  that  *'the  locality  is  the 
Florentine  Valley.  The  river  of  that  name  is  a  tributary  of  the 
Derwent,  the  course  of  which  is  entirely  through  Permo- 
Carboniferous  formations,  but  the  Florentine  itself  runs  through 
the  eastern  fringe  of  the  Silurian  country  of  West  Tasmania, 
with  its  ancient  limestones,  conglomerates,  quartzites,  etc.,  the 
true  relative  position  of  which  is  still  a  matter  of  coujecture. 
While  accompanying  an  exploring  party  last  year  towards  the 
River  Gordon,  1  noticed  shales  and  sandstone  likely  to  yield 
fossils,  and  you  see  the  result." 

The  matrix  is  a  yellow,  slightly  micaceous,  somewhat  fissile 
mudstone,  and  the  organic  remains  are  all  preserved  either  as 
casts,  or  external  impressions ;  in  no  instance  is  there  any 
p'eservation  of  test.  The  remains  are  those  of  Trilobites  and 
MoUusca,  all  fragmentary  and  badly  preserved. 

Amongst  the  former  are  a  peculiar  pygidium  and  an  indistinct 
cephalon  that  seem  to  be  referable  to  the  genus  Dikelocephalus. 
The  pygidium  is  broad  oval  in  outline,  with  a  narrow  tapering 
axis,  consisting  of  seven  segments  and  a  terminal  appendage, 
which  does  not  reach  the  ventral  border.  The  side  lobes  are 
flattened  and  each  bears  seven  or  eight  pleural  segments, 
which  gradually  curve  downwards,  more  and  more  towards 
the  posterior,  until  the  last  one  is  practically  parallel  to  the 
axis,  and  the  two  abo^e  it  nearly  so.  The  ventral  margin 
supports  two  caudal  spines,  lateral  in  position,  opposite  the  out- 
ward terminations  of  the  second  pleural  segments.  The  length 
of  these  spines  cannot  be  accurately  defined,  but  I  believe  them 
to  have  been  short.  Beneath  the  outer  preserved  layer  is  a  wide 
and  imbricately  striate  limb. 

The  resemblance  of  this  pygidium  to  that  of  Dikelocephalus 
minnesotmsiSf  D.  D.  Owen,^  is  very  strong,  but  if  the  pleural 

*  D.  D.  Owen — Report  Geol.  Survey  Wisconsin,  Iowa  and  Minnesota, 
1852,  p.  57*, atlas,  pi. i., f.  1  and 2 ;  Whitfield— Geol.  Wisconsin,  Sur- 
vey of  1873-79,  iv..  1882,  pi.  iii..  f.  1. 
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segments  in  oar  fossil  are  in  no  way  misplaced  by  distortion,  they 
are  decidedly  more  parallel  to  the  axis  than  in  the  il lustrations 
of  the  aboYe  species  quoted  below.  A  similar  likeness  may  be 
noticed  between  the  Tasmanian  fossil  and  the  British  Z>.  furca, 
Salter,^  even  to  the  short  caudal  spines.  In  Dikdocephalus  the 
caudal  margin  is  not  always  produced  into  spines,  although  in 
possessing  these  organs  our  fos^il  resembles  the  already  described 
form  from  Tasmania  D,  tasmanicust  Eth.  fil.,'  but  the  characters 
of  the  axis  and  pleural  segments  are  quite  different  in  the  two 
tails. 

In  passing,  the  close  affinity  borne  by  Mr.  Stephens'  fossil  to  a 
pygidium  of  a  Norwegian  Trilobite  described  by  Angelin^  as 
Centropleura?  dicrseura  may  be  noted;  the  resemblance  is  even 
stronger  than  to  D,  niinnesotensu,  Centropleura  was  reduced  to 
a  synonym  of  Dikeloceplialus  by  Salter,*  and  this  step  was 
acknowledged  by  Zittel,*^  but  to  whatever  ^enus  An^relin's  species 
may  ultimately  be  referred  (in  all  probability  to  DikelocepIuUus), 
there  also  will  be  the  genus  of  the  Tasmanian  pygidium  under 
discussion. 

Another  genus  poss^ssisg  a  very  similarly  segmented  pygidium 
is  Nesenretus^  Hicks,^  from  the  Menevian  beds  of  St.  David's  in 
South  Wales.  In  tbis  fossil,  however,  the  caudal  margin  is 
entire,  and  not  produced  into  spines.  It  is  also  worthy  of 
remark  that  Mr.  E..  Etheridge  has  suggested^  the  transference  of 
all  Salter's  British  Dikelocephali  to  Neseuretus, 

It  is  unfortunate  that  we  do  not  possess  the  perfect  cephalon 
of  this  Trilobite.  There  is  one  crushed  bead  amongst  the 
specimens,  which,  so  far  as  it  can  be  deciphered,  has  the  appear- 
ance of  that  of  DikelocephaluH.  There  are  traces  of  a  wide  frontal 
border,  with  a  small  central  mucro ;  certainly  one,  if  not  two, 
continuous  furrows  at  the  base  of  the  crushed  glabella,  audit  aces 
of  the  ocular  lobes,  but  the  eyes  are  not  preserved. 

Poor  as  the  material  is,  I  feel  sure  in  my  own  mind  that  we 
have  here  a  second  Tasmanian  species  of  Dikeloceplialus,  and 
propose  for  it  the  name  of  D,  florentinensis,^ 

Four  other  pygidiums  are  visible  on  some  of  the  shale  frag- 
ments differing  very  widely  from  that  just  described.  They  vary 
in  outline  from  semi-circular  (one  specimen)  to  deltoid-triangular 

2  Salter— Mem.  Geol.  Surv.  Gt.  Brit.,  iii.,  2nd  Edit.,  1881,  pi.  vi.,  f.  4, 

pi.  viii.,  f.  10. 
»  Etheridge  Junr.— Proc.  Roy.  Soc.  Tas.  for  1882  (1883),  p.  156,  pi.  i.,  f .  4. 
<  Angelin— Pal.  ^candinavica.  1878,  p.  88.  pi.  xli.,  f.  9. 

*  Salter— Mem.  Geol.  Surv.  Gt.  Brit.,  iii.,  2nd  Edit..  1881,  p.  497. 

•  Zittel— Handb.  Pal.,  i.  Abth.,  ii.  Bd.,  1881-85,  p.  596. 
^  Hicks— Qtiart.  Journ.  Geol.  Soc.,  1873,  xxix.,  p.  44. 

^  Etheridge— Foss.  Brit.  Islands,  i.,  1888,  p.  51. 
^  In  allusion  to  the  locality. 
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(three  speoimens),  with  a  narrow  and  long  axis  extending  to  the 
inner  limb  margin,  and  consisting  of  at  least  nine  segments. 
The  lateral  lobes  are  broad  and  apparently  flat,  with  indistinct 
traces  of  pleural  segmentation,  and  the  limb  is  broad  and  con- 
tinuous with  numerous  imbricating  strias.  The  probability  is 
that  the  single  tail  displays  the  true  outline,  wbUst  the  three 
deltoid-triangular  pygidiums  are  distorted.  Were  it  not  for  the 
uncertainty  of  the  pleural  segments  these  tails  might  represent 
an  Asaphid  of  the  Basilicics  tyrannm^  Murchison,  group.  On  the 
other  hand,  the  segmentation  of  the  axis  remoyes  the  specimens 
from  the  genus  Isotelus,  We  may  also  dismiss  Ogygia  from 
consideration,  and  all  Asaphids  with  a  short  axis  in  thepygidium. 
Could  it  be  shown  that  the  deltoid-triangular  outline  of  the  three 
specimens  was  a  true  feature  in  contra-distinction  to  the  semi- 
circular outline  of  the  single  example,  then  a  reference  might  be 
made,  perhaps,  to  Stygina  {e,  g,  S,  murchisonice,  Murchison),  as 
this  particular  outline  and  condition  of  parts  is  sometimes  met 
with  in  that  genus — or  even  to  Megalaspis^  Angelin.  T  think, 
however,  that  all  four  are  one  species,  and  in  consequence  this  line 
of  argument  is  inadmissible. 

In  his  paper  on  the  St.  David's  fossils  already  quoted.  Dr.  H. 
Hicks  described  a  Niohc  from  the  Tremadoc  beds  of  that  neigh- 
bourhood as  iV.  metiapienm^^  in  which  the  normal  form  of  the 
pygidium  is  broadly  semi-circular,  and  the  di&torted  outline 
deltoid-triangular,  as  surmised  in  the  present  case.  This 
particular  species  of  Niohe  has  a  more  highly  segmented  pygidium 
than  the  typical  British  N.  homfrayi^  Salter,  but  not  more  so 
than  some  of  the  Scandinavian  species  described  by  Angelin. 

If  my  surmise  be  correct  that  the  deltoid-triangular  pygidiums 
represent  distorted  tails  of  a  Niobe,  then  in  the  fourth,  or  single 
pygidium,  we  see  the  more  or  less  correct  outline,  and  this  will 
accord  with  the  perfect  condition  of  the  caudal  portion  of 
N,  menapiensis,  Hicks.  The  only  other  satisfactory  alternative 
would  be  to  regard  the  three  specimens  as  referable  to  MegalaspUy 
but  under  the  circumstances,  I  do  not  think  this  tenable.  One 
may  even  go  a  step  further  and  suggest  that  the  pygidiums  from 
the  Caroline  Crt^ek  beds  referred  by  me  to  Asaphxu^^  may  really 
be  referable  to  ^iohe  also. 

The  other  organic  remains  from  the  Florentine  Valley  are  in 
an  unsatisfactory  state  of  preservation.  They  comprise  two 
impressious  of  a  small  Univalve,  a  Tentaculites,  and  numerous 
casts  and  external  impressions  of  an  Orthis,     The  small  shell  has 


w  Hicks— Quart.  Journ.  Geol.  Soc,  xxix.,  1873,  p.  46,  pi.  iv.,  f.  7-9. 
"  Etheridge  Junr.— Proc.  Roy.  Soc.  Tas.  for  1882  (1883),  pi.  ii..  f.  5-6. 
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the  appearance  of  a  Bellerophon,  with  for  its  size  a  large  body 
whorl,  and  a  deep  telescopic  ambilicas,  bat  there  is  no  evidence 
of  a  keel,  and  in  its  present  state  is  indeterminable.  The 
TentaciUites  is  also  an  impression,  with  close  concentric  scalp- 
tnre. 

The  remains  of  the  Orthu  are  plentiful,  bat  always  in  the 
condition  of  casts  or  impressions.  I  have  not  been  able  to  satis- 
factorily determine  it,  bat  I  believe  it  is  related  to  that  form 
referred  by  Salter'*  and  Davidson^'  to  0.  lenticularis,  Wahl.,  of  the 
Upper  Lingnla  Flags.  It  is  larger  than  the  latter,  and  althoa?h 
more  highly  costate,  the  costaB  still  vary  greatly  in  n amber.  At 
the  same  time  the  oatline  closely  resembles  that  of  O.  lenticulaHs^ 
there  is  thesame  rather triangalar  sinus  in  the  dorsal  valve,  bounded 
by  prominent  ribs,  and  this  contains  other  well  defined  costse ; 
secondary  ribs  are  also  present  between  the  primary.  Oar 
specimens  are  not  allied  to  the  Arenig  0.  inenapue^  Hicks,  or  the 
Menevian  O.  hickgi^  Salter.  The  condition  of  preservation  renders 
it  most  difficult  to  determine  the  species  accurately,  especially 
in  so  variable  a  genus  as  Orthis^  and  it  is  even  possible  that  more 
than  one  form  is  present. 

With  regard  to  the  important  question  of  the  age  of  the 
Florentine  Valley  mudstones,  I  shall  confine  my  remarks  simply 
to  the  Trilobite  remains.  In  North  America  DikelocepJialm 
appears  to  be  both  an  Upper  Cambrian  and  a  Lower  Silurian 
(Quebec  Group)  genus,"  but  typically  the  former  ;  in  Britain  it  is 
essentially  .Upper  Cambrian  (Lingula  Flags  and  Tremadoc).''^ 
Neseuretm,  according  to  Hicks  is  an  Upper  Cambrian  (Tremadoo) 
form,  and  Niohe  is  both  an  Upper  Cambrian  and  Lower  Silurian 
(Arenig)  geuus.'^ 

Without  expressing  a  decided  opinion  on  the  subject*  there  is 
the  possibility  that  in  these  Florentine  Valley  beds  we  have 
another  Tasmanian  Cambrian  locality,  Upper  Cambrian  in  fact, 
or  at  the  least  an  horizon  very  low  in  the  Silurian. 


"  Salter— Mem.  Geol.  Surv.  Gt.  Brit,  iii.,  2nd  Edit.,  1881,  p.  544. 

18  Davidnon— GeoL  Mag.,  v.,  1868,  p.  314,  pi.  xvi.,  f.  20-22 ;  Mon.  Brif 
Sil.  Brach.,  pt.  8,  p.  230,  pi.  xxxiii.,  f.  22-28. 

"  Miller— N.  American  Geol.  and  Pal.,  1889,  p.p.  543-44 ;  Vogdes— Bib. 
Pkl.  Crustacea  (Bull.  U.S.  Geol,  Survey,  No.  63),  1890,  p.p.  112-114. 

1*  Etheridge— Fo88.  Brit.  Islands,  i.,  1888.  p.  51. 

i«  Etheridge— Foss.  Brit.  Islands,  i.,  1888,  p.  59. 
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STUDIES  IN  AUSTRALIAN  ARANEID^. 
No.  2. 


By  W.  J.  Raimbow,  F.L.S.,  F.E.S.,  Entomologist. 


(Figures  26-31.) 

The  present  paper  contains  descriptions  of  three  interesting 
spiders,  two  of  which  were  presented  to  the  Trustees  of  the 
Australian  Museum  by  Mr.  J.  J.  Walker,  R.N.,  and  one  by  my 
colleague,  Mr.  Chas.  Hedley.  Those  collected  by  the  first-named 
gentleman  are  from  Western  Australia,  and  that  by  Mr.  Hedley 
from  Momington  Island,  the  largest  island  of  the  Wellesley 
Group,  Gulf  of  Carpentaria. 

Family  Argiopidje. 

Genus  Araneus,  Watch, 

(=  Epeira,  a  net,) 

Araneus   exsertcs^  sjk  nov. 

(Figs.  26,  27.) 

Female :  Cephalothorax,  3*2  mm.  long,  2 '6  mm.  broad  ;  abdomen^ 
67  mm.  long,  4*2  mm.  broad. 

Crphalothorax  longer  than  broad,  arched,  sides  and  caput  dark 
blown,  median  area  grey ;    the  whole  clothed  with  grey   hairs. 

Pars  cephalica  arched,  terminating  in  front  with 
a  tubercular  occular  eminence.  Pars  thoracica 
strongly  arched,  deeply  furrowed  at  centre, 
radial  grooves  partially  hidden  by  grey  hairs. 
Marginal  hand  broad. 

EyeH. — Black.  The  four  comprising  the 
median  group  are  elevated  on  a  prominent  tub- 
ercular eminence,  and  form 
a  square  or  nearly  so;  of 
these  the  anterior  pair  are 
slightly  the  largest,  and  are 
separated  from  each  other 
by  a  space  equal  to  nearly 
twice  their  individual  di- 
ameter;  the  posteiior  pair 
are  separated  from  their 
anterior    neighbours    by   a  Yi^,  27. 

Ficr.  26.  space  equal  to  one  and  a  a.  exMertuM. 

ArantuK  exsertu9.    half  their  individual  diam-      Abdomen,  profile, 
eter,  and  again  from  each 

1  Exxertus — Stretched  out.   So  named  in  reference  to  the  large  abdominal 
tubercle. 
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other  by  aboat  two  diameters ;   lateral  eyes  minute,  contij^ous 
and  elevated  obliquely  upon  small  tubercles. 

Legs. — Long,  spined,  clothed  with  grey  hairs  ;  coxas  and 
trochanters  yellowish-green  ;  femora  concolorous  for  rather 
more  than  half  their  length,  thence  dark  brown  ;  patellas  yellowish 
green  above,  orange  yellow  beneath,  lateral  ridges  dark  brown  ; 
tibisB  yellowish-green  with  dark  green  annulations,  the  latter 
much  the  darkest  underneath ;  meta-tarsi  and  tarsi  concolorous. 
Relative  lengths  :  1,  2,  4,  3. 

Palpi, — Tellowish-green,  similar  in  clothing  and  armature 
to  legs. 

Falces, — Strong,  arched,  apices  divergent,  shining,  dark  brown 
except  at  base  of  inner  margins  where  they  are  pale  yellowish  ; 
upper  margin  of  farrow  of  each  falx  armed  with  four  teeth,  and 
the  lower  with  three.  ' 

Mcunlla, — Arched,  apices  truncated,  dark  brown,  inner 
margins  whitish. 

Labium, — Short,  broad,  arched,  base  dark  brown,  apex 
whitish. 

Sternum, — Shield-shaped,  dark  brown,  clothed  with  grey  hairs. 

Abdomen. — Ovate,  overhanging  base  of  cephalothora^,  dark 
grey  down  the  middle,  light  grey  laterally,  and  dark  grey  under- 
neath ;  superior  surface  rather  rough  and  uneven,  ornamented 
with  a  leaf-like  design,  and  strongly  tuberculated ;  from 
near  the  posterior  extremity  of  the  dorsal  surface,  a  long, 
strong,  rugose  tubercle  is  directed  backwards  and  upwards ; 
beneath  the  latter  there  are  two  pairs  of  coniform  tubercles, 
and  of  these  the  lower  pair  are  much  the  shortest  ;  in  addition 
to  these  there  are  eight  large  lateral  tubercles — four  on  each 
aide,  and  each  series  form  a  slightly  curved  line,  with  the 
curvature  directed  outwards ;  there  are  also  several  smaller 
tubercles  beneath  the  latter. 

Epigyne, — A.  short,  somewhat  coniform  process  directed 
backwards. 

//oc. — Momington  Island,  Wellesley  Group,  Gulf  ot  Carpentaria. 
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Genus  Poltys,  C.  Koch. 

POLTYS  8ALEBR0SUS,'  sp.  nov. 

(Figs.  28,  29.) 


Fig.  29. 
P.  salebro9it9, 
Fig.  28.  Abdomen  from 

Poltys  salebrosus,  the  refkr. 

Female :  Cephalothorax  2*6  mm.  long  ;  1*8  mm.  broad ;  abdomen 
2*2  mm.  long,  3*5  mm.  broad,  6*8  mm.  high. 

CepJuzlothorax.—hougeT  than  broad,  arched,  dark  mahogany 
brown,  smooth,  glossy.  Pars  cephalica  arched,  terminating  in 
front  with  a  tubercular  ocoular  eminence,  furnished  with  a  thick 
median  brush  of  grey  bristles.  Clypeus  broad,  pitchy  black  and 
clothed  with  long  grey  hairs.  Pars  thoracica  smooth,  shining, 
strongly  arched,  median  depression  deep,  radial  grooves  faintly 
distinct.     Marginal  hand  broad. 

Kyes. — Normal. 

Legs, — Long,  hairy  and  spined ;  coxeeyeilowish-grey;  trochanters 
of  first  and  second  pairs  yellow,  with  patches  of  black  near  the 
base  on  the  underside,  and  ringed  with  black  at  the  lower 
extremity ;  patellas,  tibisB,  meta-tarsi,  and  tarsi  yellowish-grey ; 
posterior  pairs  yellowish-grey.     Kelative  lengths :  1  =  2,  4,  3. 

Palpi, — Yellowish-grey;  similar  in  clothing  and  armature  to 
legs. 

Falces, — Long,  arched,  glossy,  dark  brown,  inner  margin  hairy, 
apices  divergent. 

Maxilla. — Broad,  arched,  moderately  long,  divergent,  glossy, 
dark  brown,  lateral  margins  clothed  with  tawny  hairs. 

Sternum, — Shield-shaped,  convex,  densely  clothed  with  tawny 
hairs. 

^  SaUhrosiu—^JoxjL^h.,  ragged.    Named  in  reference  to  the  abdomen. 
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Abdomen. — Short,  broad,  rugged,  tabercnJated,  densely  hairy, 
vertical,  not  overhanging  base  of  cephalothorax ;  in  front  the 
base  is  naked,  pitchy  black  ;  above  this,  and  towards  apex,  the 
surface  is  densely  clothed  with  yellowish-grey  hairs ;  the  summit 
is  convex,  tuberculated,  and  densely  clothed  with  tawny  hairs, 
the  tubercles  of  varying  size  and  coniform ;  laterally,  the  surface 
is  wrinkled,  densely  cloUied  with  short  greyish  hairs,  and  furnished 
with  a  few  small,  obtuse  tubercles ;  behind,  from  spinnerets  to 
apex  the  surface  is  clothed  laterally  with  greyish  hairs,  and  in  the 
median  line  with  a  large  leaf-like  patch  of  yellowish  pubescence  ; 
at  the  summit  of  the  posterior  elevation  there  are  two  large 
lateral  vertical  protuberances  composed  of  small  coniform 
tubercles;  between  the  latter  there  are  two  small  but  distinct 
depressions  or  punctures,  and  a  little  in  front  of  these,  two 
others  rather  more  widely  separated  ;  a  little  more  than  midway 
between  the  lateral  tubercular  protuberances  and  spinnerets,  the 
surface  is  somewhat  depressea,  and  there  are  in  addition  two 
widely  separated  but  distinct  punctures ;  the  lower  extremity  of 
the  posterior  elevation  is  wrinkled  transversely  and  obtusely 
pointed. 

06«. — I  am  indebted  to  Mr.  J.  J.  Walker  who  collected  the 
specimen,  for  the  following  interesting  field  note  : — 

"While  beating  a  withered, bush  near  Fremantle  for  beetles, 
1  noticed  a  small  and  active  spider  in  the  umbrella.  It  ran 
rapidly  up  to  a  broken  twig,  which  it  clasped  closely  with  all  its 
legs  bunched  up  as  it  were  beneath  the  cephalothorax  ;  then 
elevating  the  rather  elongate  abdomen  at  right  angles  to  the 
twig,  the  resemblance  to  a  dry  bud  was  complete.  To  such 
a  degree  of  perfection  was  this  resemblance  carried,  that  1  un 
sure  no  one  could  have  detected  the  spider  when  at  rest  in  this 
position." 

Loc. — Fremantle,  W.  Australia. 

Family  Thomisidj:. 
Genus    DisBa,    Thor. 

DlEk   MULTIMACULATA,'   SJ).   nov. 

(Figs.  30,  81.) 

Female :  Cephalothorax  2*9  mm.  long,  2 '9  mm.  broad  ;  abdomen 
5*8  mm.  long,  5*8  mm.  broad. 

^  MultuM—Mvich  or  many,  and  maculuta,  atained,  spotted.     So  named 
in  reference  to  the  colouiation. 
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Fig  80. 
Diaa  multimaculata. 


Pig.  81. 

D.  multimaculata, 

Epigyne. 


Cephalothorcur, — As  long  as  broad,  arched,  trancated  in  front, 
pale  yellowish,  ornamented  by  two  dark  brown  longitudinal 
lateral  bars,  which  are  nneyen  in  outline, 
broadest  posteriorly,  gradually  tapering 
towards  the  front,  where  they  are  united 
by  a  transverse  bar  of  a  somewhat  paler 
hue  and  which  covers  the  occular  area. 
Pars  cephalica  slightly  elevated  in  front, 
truncated,  sloping 
posteriorly,  rounded 
off  at  sides;  seg- 
mental groove 
distinct.  Clypeus 
broad, arched.  Pars 
thoracica  broad,  con- 
vex, radial  grooves 
faintly  distinct. 
Marginalhand  broad. 

Eyes, — Black  ;  each  mounted  upon  a  small  tubercle,  and  sur- 
rounded by  an  opalescent  ring ;  the  tubercles  carrying  the  four 
lateral  eyes  (especially  those  of  the  second  row)  are  much  the 
largest ;  of  the  two  rows,  the  anterior  is  the  shortest  and  the  most 
strongly  recurved ;  each  row  has  four  eyes ;  those  comprising 
the  second  row  are  small,  and  each  lateral  eye  is  separated  from 
its  inner  neighbour  by  a  space  equal  to  about  six  times  its 
individual  diameter,  and  the  median  pair  by  a  space  equal  to 
about  four  diameters  ;  of  the  anterior  row  each  eye  is  separated 
from  its  neighbour  by  a  space  equal  to  about  two  diameters ;  of 
these  each  lateral  eye  is  slightly  larger  than  those  of  the 
posterior  row,  and  the  median  pair,  again,  are  somewhat  larger 
than  the  lateral  eyes. 

Legs, — Yellowish,  moderately  pubescent  and  armed  with  the 
usual  spines ;  the  first  and  second  pairs  are  much  the  longest, 
and  each  of  these  have  a  few  pitchy  black  spots  on  the  femur 
and  patella,  whilst  the  tibia  has  a  broad  concolorous  band  at  its 
lower  extremity ;  third  and  fourth  pairs  immaculate.  Relative 
lengths :  1  =  2,  4,  3. 

Palpi, — Short,  pale  yellowish. 

Falces, — Short,  strong,  concolorous. 

Maxilla, — Short,  widest  at  base,  apices  inclining  inwards; 
the  base  and  inner  and  outer  side  of  each  maxilla  pale  yellowish ; 
the  median  area  dark  brown. 

Labium. — Long,  arched,  apex  obtusely  pointed  ;  base  pale 
yellow  ;  apex  dark  brown. 
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Sternum, — Shield-shaped,  glossj,  sparingly  clothed  with  long 
hairs  or  bristles,  arched,  pale  yellowish  except  in  front,  where 
there  is  a  broad  slightly  recurved  transverse  bar  of  dark  brown ; 
this  bar,  however,  does  not  qnite  reach  the  sides. 

Abdomen, — ^Broadly  ovate  projecting  over  base  of  cephalo- 
thorax,  strongly  arched,  straw  yellow,  relieved  by  a  series  of 
lar|^  black  and  Jbrownish  patches,  and  large  and  small  con- 
colorona  spots,  both  above  and  laterally ;  ventrally  the  snrface 
is  straw  yellow,  with  two  moderately  large  brownish  spots 
immediately  in  front  of  the  spinnerets. 

Epigyne. — A$  in  figure. 

Ha6.— Perth,  W.  Australia. 
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ON  THE  OCCURRENCE  op  the  GENUS  PTYCHOCERAS  (?) 

AND  OTHER  ADDITIONAL  FOSSILS  in  the  CRETACEOUS 

BEDS  OF  THE  NORTHERN  TEEIRITORY  of 

SOUTH  AUSTRALIA. 


By  R.  Etheridoe,  Janr.,  Curator. 


(Plates  xiv.  and  xv.) 


Since  the  completion  of  my  etudy  of  the  Cretaceous  fossils  of 
South  Australia  and  the  Northern  Territory,^  a  few  additional 
forms  have  been  collected  by  Messrs.  Christie  and  Godfrey  from 
the  latter  beds,  near  the  Point  Charles  Lighthouse,  and  presented 
by  them  to  the  Trustees.  The  most  important  of  the  series  is  a 
small  PtychoceraSj  a  genus  not  hitherto  recorded  as  Australian. 
The  other  specimens  comprise  amongst  them  the  phragmocone  of 
a  small  Belemnite,  fourteen  ipillimetres  long  by  eight  millimetres 
in  diameter,  several  specimens  of  a  small  Nucula,  two  admirably 
preserved  Scaphites  ernciformiSy  mihi,  exhibiting  the  sculpture  and 
sutures,  au  AvellanaAWe  univalve,  possibly  an  Alariay  a  peculiar 
dermal  tubercle,  and  a  number  of  curious  concretions  and 
coprolite-like  bodies. 

The  whole  of  these  fossils  are  in  the  condition  of  limonite  casts, 
highly  glazed. 

I  have  selected  the  following  as  worthy  of  description  : — 

Genus  Nnoula,  Lamnrcky  1799. 

(Prodrome— M6m.  Soo.  Hist.  Nat.  Paris,  1799,  p.  87.) 

NUCULA    BEJUGATA,   sp.   TWW 

(Plate  xiv.,  fig.  9 ;  Plate  xv.,  fig.  5). 

Sp.  Char. — Shell  (cast)  oval,  compressed;  cardinal  margin 
oblique  anteriorly,  and  straight  posteriorly ;  anterior  ends  some* 
what  produced,  and  all  three  margins — anterior,  posterior  and 
ventral — regularly  rounded,  the  posterior  obliquely  so  below; 
anterior  and  posterior  slopes  small  and  narrow.  Lunnle  fairly 
deep ;  escutcheon  long  and  narrow.  Posterior  teeth  exceeding 
twelve  in  number. 


Etberidge— Mem.  Roy.  Soc.  S.  Auatr.,  ii,  1, 1892,  p.  I. 
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Obs. — ^The  oaets  of  this  Nucula^  althongh  oommon,  in  their 
present  condition  present  few  distinctive  characters,  at  the  same 
time  I  am  not  able  to  refer  it  to  any  of  the  already  known 
Australian  speoie^s.  The  posterior  teeth  are  visible  in  several 
specimens,  and  although  it  is  impossible  to  be  sure  of  their 
exact  number,  it  can  safely  be  asserted  that  they  exceed  twelve 
in  a  series  in  each  valve.  There  are  no  appreciable  diagonal 
ridges,  and  the  posterior  slopes,  both  anterior  and  posterior,  were 
small  and  narrow.  No  traces  of  the  adductor  scars  or  pallial 
impressions  remain.  As  it  will  only  be  by  the  merest  chance 
that  specimens  like  these  or  farther  features  will  be  obtained,  I 
purpose  calling  this  form  N acuta  sejugata,^  in  allusion  to  the 
isolated  position  of  the  beds  ia  which  it  occurs. 

Genus  Avellana,  D'Orbigny^  1842.* 

<Pal.  Frani?.  Terr.  Cr6t.,  Gastropodos,  ii.,  Livr.  43-48,  1842,  pi. 
168-69  ;  Livr.  49-60,  1843,  p.  131). 

Avellana  carolensis,*  sp,  nov. 

(Plate  XV.,  figs.  3,  4  and  11.) 

06s. — This  is  a  small  globose  shell  of  four  or  perhaps  five 
€onvex  whorls,  with  a  short  moderately  acute  spire.  The  body- 
whorl  is  globose  and  comparatively  large,  and  displays  traces  of 
very  numerous  spiral  punctate  lines.  The  mouth  is  unfortunately 
filled  with  a  plug  of  limonite,  and  the  characters  of  the  inner  lip 
quite  effaced.  The  revolving  punctate  lines,  however,  indicate 
the  Tornatellidaa,  and  in  this  family  the  genus  Avellana  seems  to 
advance  the  strongest  claim  for  its  reception.  On  the  other 
band,  the  spire  is  too  elevated  and  distinct  from  the  body- whorl 
for  a  true  Avellana^  and  much  more  so  for  Euptycha^  Meek. 
Such  as  it  is,  the  fossil  is  certainly  distinct  from  any  other 
Australian  Cretaceous  univalve  with  which  I  am  acquainted,  the 
only  possible  ally  being  Moore's  Cinulia  depresm^  from  Wollum- 
billa,  in  Queensland. 


^  SejugatuM — Separated,  isolated. 

*  See  note  by  Stoliczka — Cret.  Fauna  S.  India,  Ckisteropoda  (Pal.  lnd«), 

ii..  pt8.  7-10,  p.  406. 

*  In  aUusion  to  the  locality. 

*  Moore— Quart.  Joum.  Geol.  Soc.,  xxvi.,  1870,  p.  256,  pi.  x.,  f.  20. 
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Genus  Ptychoceras,  D'Orbigny,  1842. 

(Pal.  FraD9.  Terr.  Cret.,  Cephalopodes,  i.,  Livr.  33-42, 1842, 

p.  554). 

FtTOHOCEBAS  (?)  CLOSTEEOIDES,^  sp,  IWV. 

(Plate  XV.,  figs.  6-9.) 

Sp,  cAar.  — Shell  small,  composfd  (at  least)  of  three  subeylind- 
rical  limbs,  variable  in  section.  Neanio  (or  youngest  limb) 
small,  delicate,  roand,  and  pipe-like ;  ephebic  (or  second)  limb 
transversely  oval,  enlarging  slowly,  convex  on  the  venter,  slightly 
flattened  laterally,  and  somewhat  concave  on  the  dorsal  aspect  \ 
gerontic  (or  thii^)  limb  stouter  than  the  other  two  combined, 
convex  on  the  venter,  very  little  compressed  laterally,  but  swel- 
ling slightly  at  its  union  with  the  second  limb,  and  the  dorsum 
concave,  with  a  well  marked  contact  furrow,  in  which  reposes 
the  first  limb.  Ephebic-gerontic  umbilical  depression  shallow 
and  somewhat  pynform  in  outline.  Surface  smooth,  sculpture 
unknown. 

Ohs, — The  largest  specimen  in  the  collection  is  twenty  milli- 
metres long  by  seven  millimetres  wide,  but  none  of  them  are 
perfect.  The  three  limbs  are  very  apparent  in  all,  the  youngest 
limb  in  several  specimens  projecting  beyond  the  broken  ends  of 
the  second  and  third  limbs,  and  looking  like  a  miniature  siphuncle. 
The  youngest  limb  is  unquestionably  circular  in  outline,  the 
second  transversely  oval  with  a  concave  face,  aud  the  third  limb 
round-oval  in  section  with  a  concave  emarginate  face.  The 
ventral  siphuncle  and  sutures  are  visible  only  on  one  specimen, 
but  the  latter,  in  consequence  of  the  mode  of  preservation,  are 
not  sufficiently  distinct  for  description ;  the  camerea  were  very 
shallow.  Viewing  the  specimens  longitudinally  there  appears  to 
be  a  certain  degree  of  curvature.  For  instance,  in  the  direction 
stated  the  gerontic  outline  is  faintly  convex,  whilst  the  ephebic 
is  rather  concave.  In  PI.  xv.,  fig.  9,  representing  a  transverse 
section  of  the  whole,  the  relation  of  the  three  limbs  to  one  another 
is  distinctly  visible. 

In  a  majority  of  instances  Ptychoceras  is  described  as  possess- 
ing a  once  reflected  shell,  but  some  authors — for  instance, 
D'Orbigny,  Oost«r,  Stoliczka,  Gabb,  and  Whitfield — have  de- 
scribed twice  reflected  individuals.  Whether  or  no  the  perfect 
state  of  Ptyclioceras  consists  of  two,  three,  or  more  limbs  is,  I 
believe,  still  an  open  question ;  at  any  rate  Gabb  has  proposed 
for  the  twice  reflected  shells  the  generic  name  Diptychoceras?    He 


^  KXcjar^py  ypo9y  o — A  hank,  and  cm/ef-i-resemblance. 
'  Gabb— Pal.  California,  ii..  Sect.  2, 1869,  p.  143. 
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remarked  as  follows:— "In  the  present  (1869)  state  of  our 
knowledge  it  seems  that  there  is  a  well-defined  group  of  species 
<shax*acterized  by  two  straight  parallel  limbs,  the  larger,  or  newer 
of  which  never  develops  beyond  a  certain  point  on  the  length  of 

the  smaller :  while  another  group has  this  larger  limb 

<3ontinned  and  ag^in  reflected.  Should  it  be  ascertained  that 
there  is  a  gradation  between  the  two,  or  that  other  species  have 
more  than  two  reflectionn,  then  there  will  be  good  grounds  for 
doubting  the  validity  of  my  genus  ;  until  then,  I  believe  we  have 
sufficient  reasons  for  maintaining  it."  . 

Meek  rejected®  Diptychoceras,  but  Zittel  admitted^  it.  Had  our 
Australian  form  simply  possessed  the  three  limbs  it  would 
unquestionably  be  referred  to  Gabb's  genus,  for  whatever  the 
name  may  be  worth,  but  the  deeply  excavated  contact  farrow  on 
the  ephebic  and  gerontic  limbs,  particularly  the  latter,  immedi- 
ately calls  to  mind  the  much  debated  Solenoceras,  Conrad.  This 
author  described  his  genus  as  differing  "from  Ftychoceras^ 
D'Orbignj,  in  the  smaller  tube  lying  in  a  farrow  of  the  larger 
one,  which  is  straight  only  for  a  short  distance  from  the 
junctions  and  then  suddenly  recurved.**^"  Both  Meek  and  Whit- 
field have  touched  on  this  question.  The  former  remarks  as 
follows  of  the  type,  PtycJioceras  dnnulifer^  Morton,  sp. — "  A  small 
species  that  not  only  had  its  limbs  in  contact,  bat  the  smaller 
limb  received  into  a  deep  furrow  along  the  inner  side  of  the 
larger.  It  shows  no  positive  evidence  of  more  than  one  folding 
upon  itself ;  but  then  the  specimen  is  broken  off  at  both  ends,  so 
that  we  can  hardly  be  sure  as  to  the  exact  form  of  the  mature 
unbroken  shell.  At  the  larger  of  the  broken  ends,  there  is,  in 
the  type  specimen,  some  slight  appearance  of  the  commencement 
of  another  bend  outward  or  away  from  the  inner  limb.  Unfor- 
tunately, however,  the  specimen  is  hardly  in  a  condition  to  be 

altogether  satisfactory  on  this  point If,  however,  it 

did  make  a  bend  there  in  the  direction  supposed,  Solenoceraa 
would  certainly  be  a  good  genus.  If  not,  I  shoald  think  the 
more  deeply  embracing  characters  of  the  large  limb  could  hardly 
alone  form  a  sufficient  generic  distinction."" 

In  his  "  PalsBontology  of  the  Black  HiUs  of  Dakatoa,"  Mr.  R. 
P.  Whitfield  refers  to  the  bending  of  the  shell  in  the  three 
genera  Ptychoceras^  Diptychoceras,  and  Solenoceras,  and  statea  that 
in  two  new  species  described  by  him  (P.  meekanum  and 
P.  crassum),  some  of  the  specimens  exhibit  a  "  prolonged  carved 


«  Meek— Report  U.S.  Geol.  Survey  Territories  (Haydea'a),  ix.,  1876,  p.  410. 

t»  Zittel— Handb.  Pal.,  i.  Abth.,  2,  p.  445. 

w  Whitfield— Mod.  U.S.  Geol.  Surv.,  xviu.,  1892.  p.  272. 

"  Meek— Report  U.S.  Geol.  Surv.  Territories  CHayden8'8),ix.,  1876,  p.  411. 
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portion  of  the  smaller  limb."^  The  same  author  enters  more 
rally  into  the  stractnre  of  Solenoceras  in  his  "  G^teropoda  and 
Cephalopoda  of  the  Raritan  Clays  and  Gh*eensand  Marls  of  New 
Jersey."  He  says — "  Mr.  Oabb,  although  admitting  the  genus 
as  a  valid  one,  is  inclined  to  dispute  the  deflection  of  the  outer 
part  of  the  tube.  This  would  leave  the  genus  to  stand  entirely 
upon  the  feature  of  the  smaller  tube  lying  in  a  groove  of  the 

larger  one On  examining  Dr.    Morton's    specimen 

[i.e,  the  fype]  I  think  there  is  every  evidence  that  can  be  derived 
from  an  internal  cast  by  such  a  shell  that  the  supposed  deflection 
of  the  tube  at  the  outer  end  of  the  fragment  is  only  the  thickening 
and  rounding  out  of  the  completed  or  adult  aperture  of  the 
shell."" 

The  Australian  specimens  are,  as  I  have  already  said,  only 
portions  of  individuals,  yet  they  conclusively  show  a  three- 
limbed  shell  with  sharp  and  well-marked  contact  furrows  in 
both  what  I  have  termed  the  ephebic  and  gerontic  limbs.  It 
follows  from  this  that  my  P.  /  closterQides  unites  more  or  less  the 
characters  of  all  three  genera,  Ptychoceras^  Diptychoceras^  and 
Solenoceras.  It  has  fundamentally  two  limbs  as  in  Ptychoceras^ 
acquires  three  limbs  as  in  Diptychoceras,  and  displays  embracing 
features  by  the  two  younger  limbs  similar  to  that  described  in 
Solenoceras.  At  the  same  time  the  fossils  are  too  imperfect  to 
display  any  free  deflection  such  as  is  said  to  exist  in  the  third 
genus. 

P,  /  clnsteroidcs  is  closely  allied  to  P.  /  forbesianus,  Stoliczka,^' 
from  the  Ootatoor  Group  of  India,  which  exhibits  precisely  the 
same  peculiarities  of  a  three-limbed  shell,  with  the  youngest  limb 
strongly  embraced  by  the  two  others. 

Genus  Scaphites,  Parkinson,  1811. 

(Organic  Remains  Former  World,  1811,  p.  145.) 

Scaphites  eruciformis,  Eth,  fil, 

(Plate  xiv.,  fig.  10  ;  Plate  xv.,  fig.  10.) 

Scaphites  eruciformis  Eth.  fil.,  Mem.  R.  Soc.  S.  Austr.,  ii.,  Pt.  1, 
1892,  p.  45.  pi.  vii.,  f.  10  and  11. 

Obs. — Two  excellent  specimens  of  the  inroUed  position  of  the 
iholl  are  in  the  collectiou,  both  exhibiting  the  sculpture,  and  one 


"  U.S.  Geogr.  and  Geol.  Snrv.  Bocky  Mt.  Rejfion  (Powell's). 
"  Whitfield— Mon.  U.S.  Geol.  Surv.,  xviii..  1992.  pp.  271-272. 
^^  Stoliczka — Foss.  Cephalopoda  Cretaceous  Bocks  S.  India  (Pal.  Ind.), 
Ser.  3,  pts.  10-13, 1866,  p.  195,  pi,  baxx.,  £.  11. 
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the  Butures.  The  sharp  transverse  soalptore  threads  start  from 
the  nmbilioas  as  a  single  line,  bat  immediately  bifnroate,  and 
branches  then  passing  over  the  venter  singly  ;  here  and  there, 
however,  a  single  trcMid  is  interpolated  amongst  the  others.  At 
a  point  on  one  of  the  flanks  is  a  pecnliar  anastomosis  of  three 
threads,  but  whether  an  oocasioual  charaotor,  or  the  result  of 
injary  during  life,  I  am  unable  to  say.  I  fignre  the  sutures  as 
exposed  on  the  shell  (PI.  xiv.,  fig.  10.)  but  from  a  rounding  ofE 
of  the  edges  the  finer  details  are  lost,  and  description  is 
impossible.  The  siphonal  line  on  the  centre  of  the  venter  is  also 
plainly  visible  as  a  faint  groove. 

Tubercle 
(Plate  xiv.,  figs.  6-8.) 

Obs, — In  my  Preliminary  Report"  on  the  fossils  o£  this  depos  it 
I  recorded  the  occurrence  of  bony  scute-tubercles  believed  to  be 
reptilian.  A  third  has  now  reached  my  hands,  and  is  figured 
for  future  elucidation.  It  is  conical  in  outline  with  an  obtuse 
apex,  and  a  rather  broad  base,  nine  millimetres  in  fore  and  aft 
measurement,  ten  millimetres  in  a  transverse  direction,  and 
eight  millimetres  in  height.  The  anterior  outline  is  gently 
convex,  and  the  poRterior  concave.  With  the  means  at  my 
disposal  I  was  not  able  to  suggest  an  affinity  for  this  object,  but 
more  than  one  alternative  suggested  itself,  each  to  bo  rejected  in 
its  turn — for  instance  :  (1).  It  may  be  allied  to  the  dermal  n^ck 
tubercles  of  a  Crocodile,  although  in  our  Crocodilus  porosus,  the 
apices  are  much  more  laterally  compressed  ;  (2)  a  general 
resemblance  in  miniature  to  some  of  the  tubercle-cores  of 
Meiolania;  (3)  abandoning  the  tubercle  theory,  it  may  be 
compared  to  the  claws  or  terminal  phalanges  of  Agrosaurm 
macgillivrayi,  Seeley,^^  but  the  latter  are  too  long  and  laterally 
compressed,  and  there  is  no  trace  of  an  articular  face  in  the  Port 
Darwin  fossil. 

An  exact  reproduction  of  this  tubercle  was  subsequently 
forwarded  to  Dr.  A.  Smith  Woodward  for  the  benefit  of  his 
opinion.  He  has  very  kindly  replied  as  follows : — *^  It  seems  to 
me  to  be  entirely  new.  I  do  not  think  it  belongs  to  a  fish,  and 
should  regard  it  as  a  dermal  scute  of  a  reptile,  perhaps  one  of 
the  Stegusauria.  In  general  shape  it  much  resembles  some  of 
the  dermal  tubercles  from  the  Purbeck  beds  provisionally 
referred  by  Owen  to  NutJietes  destructor^  but  these  scutes  are 
tuberculated." 


»  Etheridge— S.  Austr.  Pari.  Papers,  No.  82. 1895,  p.  84. 

w  Seeley— Quart.  Joum.  Geol.  Soc.,  xlvii.,  1891,  pL  opp.  p.  168,  f.  6. 


Digitized  by  VjOOQIC 


114 

40  records  of  the  iubtralian  mcs2um. 

Nodules  and  Coprolitbs 
(Plate  xiv ,  figs.  1-5  ;  Plate  xy.,  figs.  1  and  2.) 

The  Point  Charles  deposit  has  yielded  a  very  large  number  of 
small  irregularly  shaped  nodnles  and  shapeless  pieces  of  limonite 
(PL  xiv.,  fig.  4 ;  PI.  XV.,  fig.  1.)  ;  none  of  them  are  more  than 
two  inches  long  by  half  to  one  inch  wide.  With  these  are  other 
small,  more  or  less  spherical  or  oblong  bodies  perfectly  smooth 
and  shining  (PI.  xiv.,  fig.  6 ;  PI.  xv.,  fig.  2.;  The  irregularly 
shaped  nodules  on  the  contrary  are  of  a  darker  colour  than  the 
proceeding,  with  a  rough,  pimpled,  and  often  minutely  cavernous 
or  pitted  surface,  and  exhibiting  also  shrinkage  cracks ;  both 
are  darker  externally  than  internally.  Still  a  fourth  form  is 
present  in  considerable  quantity,  in  my  opinion  coprolitic,  and 
having  within  a  certain  compass,  a  definite  form — an  irregular 
fusiform  outline  (PI.  xiv.,  figs.  1-3.)  These  are  enlarged 
in  the  middle  and  taper  towards  the  ends,  which  are  blunt,  or 
they  may  be  slightly  bent.  The  largest  is  two  inches  long  by 
six-eighths  of  an  inch  diameter  in  the  centre,  aLd  all  of  them 
exhibit  ill-defined  transverse  or  oblique  stricture  marks. 

The  shells,  nodules,  spherical  bodies,  and  coprolites  are  either 
of  a  black  or  dark  red-brown  colour,  but  the  degree  of  lustre  is 
very  variable,  the  shells  and  spherical  bodies  possessing  the 
highest.  The  colour  of  the  nodules  and  coprolites  is,  generally 
speaking,  darker  than  the  others.  Most  of  the  shells  are  a  good 
deal  worn,  nearly  all  broken,  and  their  angles  rounded.  The 
spherical  bodies  are  undoubtedly  concretionary,  formed  of  con- 
centric layers  that  peel  oft ;  the  nodules,  on  the  other  hand,  are 
seen  on  fracture  to  be  cavernous  or  vesicular. 

The  coprolites  exhibit  traces  of  oblique  constrictions  repre- 
senting the  structure  of  the  inner  surface  of  the  intestine  of  the 
animal  voiding  them  ;  they  may  either  be  those  of  Reptiles  or 
Fish.  Our  knowledge  of  these  forms  of  life  in  the  Australian 
Cretaceous  is  at  present  very  limited.  Amongst  the  former 
class  we  possess  evidence  of  the  existence  of  the  Ichthyopterygia 
and  Sauropt^rygia,  with  a  Chelonian,  Notochdes  costata,  Owen, 
sp.  As  members  of  the  second  class  we  have  Belonostomus,  an 
Aspidorhynchian  Teleostomatous  fish  ;  a  shark — Lamna ;  Par- 
theusy  a  Saurodontidian  Teleostomatous  fish,  and  Cladocyclm^  a 
Sphyrsenidian  Teleostomoid.  Lastly  the  remains  of  a  Saurischian 
Reptile — Ayrosaurus  macgiUivrayi^  Seeley,"  have  been  described 
from  North-east  Australia,  but  the  precise  geological  horizon  is 
unknown. 

The  coprolites,  or  "bezoar  stones,***®  of  the  Port  Darwin 
deposit  do  not  display  the  same  regular  spiral  ad  those  of  the 

"  Seeley— Quart.  Journ.  Geol.  Soc.,  xlvii..  1891,  p.  164,  pi.,  opp.  p.  164. 
IS  Mantell— Petrifactions  and  their  Teach  ngs,  1851,  p.  875. 
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Ichthyopterjfpa,^^  and  perhape  also  the  Saaropterygia.  The 
interior  of  the  intestine  in  Selachians  (Sharks,  Dog-fish  and 
Rays)  is  also  spirally  coiled.  Mantell  figured  the  coprolites 
of  Squalus  from  the  Chalk  Marl,  which  exhibited  a  closely 
imbridskted  series  of  convolations.^  Another  coprolite  is  that  of 
the  genus  Macropomaf  a  Coelocanthidian  Ganoid  from  the  Chalk, 
in  which  the  gyrations  are  less  numerous  than  in  that  of  a 
shark.^*  On  the  whole  I  think  it  will  be  better  to  regard  these 
coprolites,  in  the  meantime,  as  those  of  fish  ;  possibly  further 
collecting  may  bring  to  light  some  organism  to  which  they  can 
be  referred  with  gp*eater  certainty. 

My  colleague,  Mr.  Charles  Anderson,  M.A.,  B.Sc,  has  made 
analyses  of  the  shells,  nodules,  and  coprolites,  with  the  result 
that  the  composition  is  substantially  that  of  limonite  carrying  a 
little  phosphoric  acid.     The  following  are  his  detailed  analyses : — 

Nodules.         Shells.      Coprolites. 


Loss  on  ignition 

12-71 

12-66 

12-64 

Insolable  Silica  (SiOj) 

316 

3-04 

4-92 

Ferric- Oxide  (Fe,Os) 

80.69 

81-10 

79-93 

Lime  (CaO) 

225 

1-88 

207 

Phosphoric  Anhydride  (PjO») 

0-44 

0-42 

1.12 

Carbonic  Oxide  (CO,) 

traces 

traces 



99-25  9910  100-68 

The  very  low  percentage  of  Phosphoric  Anhydride  notwithr 
standing,  the  mere  occurrence  of  this  in  connection  with  animal 
remains  on  this  Continent,  is  interesting,  particularly  the  slight 
increase  in  the  coprolites  proper.  I  am  not  aware  that  it  has 
been  previously  noticed  in  connection  with  our  Cretaceous 
deposits.  As  compared  with  phosphatic  nodules  from  other 
world-wide  localities,  the  percentage  of  Phosphoric  Anhydride 
is,  of  course,  absurdly  low,  still  it  indicates  that  there  possibly 
exist  other  deposits  in  Australia  of  economic  importance. 


w  Owen— PalBBontology.  2nd  Edit.,  1861,  p.  221,  f.  89  (Ichthyo9auru9,J 
»  Mantell— Medals  of  Creation,  i.,  1844,  p.  432,  lign.  99,  f.  2 ;  loc  cit /li., 

p.  656. 
^  Mantell— JWd..  i..  1844,   p.  482,  lign.  99.  f.  1 ;  Id.  ii.,  p.  666.    For 

further  information  on  this  subject  and  excellent  illustrations  see 

Buckland— Geology  and  Mineralogy  (Bridgewater  Treatise),  new 

edit.,  1858,  p.  190,  et  neq,,  pi.  xvii.; 
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THE  MATING  op  CYCLOCHILA  AUSTRALASLE,  Don. 
AND  THOPHA  SACCATA,  Amyot. 


By  W.  J.  Rainbow,  F.L.S.,  F.B.S.,  Entomologist. 


(Plate  xi.) 

A  short  time  ago,  Mr.  T.  M.  Mc(}regor,  of  Rockdale,  presented 
to  the  Trustees,  a  green  male  of  Cyclochile  avstralasia^  Don, 
("Gh:'een  Monday"),  and  a  female  of  the  '*  Double-drummer," 
Thopha  saccata^  Amyot,  which  he  had  taken  in  cop,  last  summer, 
when  collecting  around  Sydney.  Numerous  instances  of  insects 
of  distinct  species  and  genera  taken  in  the  act  of  coition,  have, 
from  time  to  time  been  recorded  in  the  Old  World,  but  this 
appears  to  be  the  first  instance  of  the  kind  reported  from 
Australia. 

Mr.  McGregor  informs  me  that  when  his  attention  was  attracted 
to  these  insects,  he  at  first  thought  he  had  discovered  an  unusually 
large  Cicada,  and  it  was  not  until  he  had  captured  them,  that  he 
discovered  he  had  secured  two  Cicadas  of  distinct  genera  in  the 
act  of  coition.  These  when  taken  were  placed  in  the  cyanide 
bottle.  When  captured  the  female  was  suspended  to  a  branch, 
which  she  had  firmly  grasped  with  her  legs,  whilst  the  male  was 
hanging  head  downwards,  but  grasping  his  partner  round  her 
abdomen.  Fig.  1,  in  the  accompanying  plate  gives  a  side  view 
of  the  insects  in  cop, ;  fig.  2  illustrates  the  male  Cyclochila  aus^ 
tralasice,  and  fig.  3,  the  female,  TJiopha  saccata. 

The  following  is  a  brief  list  of  references  bearing  on  the  subject : 

Low  (F.) — Records  two  fertile  copulations  of  distinct  species  of 
ZygaBuidro :  Z.  camioli<;a,  Scop.,  male,  with  Z,  ephidles^  Linn. 
Verh,  ZooL'bot.  Qe$.  Wien,  xvi.,  1866,  p.  951. 

Andrews  (W.  V.) — On  the  Copulation  of  Distinct  Species  of 
Lepidoptera.  Canadian  Entomologist^  iv.,  1872,  pp.  78  and  79. 

Frey  and  Wullschlegel. — Hybrids  occurring  naturally  between 
Deilephtla  vespertilio^  Esp.,  and  D.  hippophaes^  Eep. ;  D.  elpenor^ 
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ABORIGINAL  PETROGLYPHS  between  BEAUMONT  and 
HAMLEY  TRIGNOMETRICAL   STATIONS,  KURINGAI. 


By  R.  Etheridge,  Jonr.,  Curator. 


(Plates  zii.  and  xiii.) 

My  attention  was  recently  drawn  by  Mr.  W.  S.  O'Brien, 
Electrician  to  the  Railway  Commissioners  at  Homsby  Junction, 
on  the  Northern  line,  to  an  interesting  group  of  aboriginal  rock 
carvings  at  Kuringai  Staff  Station,  about  four-and-a-half  miles 
north  of  the  Junction.  This  group  is  not  recorded  by  Mr.  W. 
D.  Campbell  in  his  excellent  **  Aboriginal  Carvings  of  Port  Jackson 
and  Broken  Bay."*  Mr.  O'Brien  was  good  enough  to  gaide  me 
to  the  spot  and  assist  in  noting  the  following  particulara  : — 

The  petroglyphs  are  immediately  contiguous  to  the  railway 
line,  on  its  west  side,  opposite  the  Staff  Station,  and  between  the 
railway  line  and  the  Peat's  Ferry  Road.  There  are  three  prominent 
figures,  a  man,  woman,  and  smaller  figure  of  doubtful  sex.  They 
are  lying  in  an  east  and  west  direction,  side  by  side  ;  the  man's 
outline  in  the  centre,  the  woman's  on  the  left  or  north,  and  the 
nondescript's  on  the  right  or  south.  At  right  angles  to  this  group, 
extending  beyond  the  female  outline,  in  a  general  direction  of 
slightly  east  of  north,  is  a  series  of  huge  foot  outlines ;  these  we 
traced  for  one  hundred  and  seventy-six  yards.  Above 
the  male  outline,  inclined  in  an  oblique  direction  over 
the  head,  is  a  large  boomerang,  the  lower  point  almost 
touching  the  outspread  left  hand.  A  few  feet  above  the  woman's 
head,  but  a  little  further  to  the  left,  are  five  fish 
outlines,'^  four  in  a  line  close  together,  and  the  fifth  slightly 
removed  from  the  others,  all  pointing  in  an  easterly  direction. 

Tlie  Man. — This  is  a  huge  figure,  ten  feet  two  inches  in  height. 
The  arms  are  outstretched  above  the  head  and  the  fingers 
expanded.  The  legs  are  normally  placed,  but  with  the  view  of 
displaying  the  toes,  the  dorsal  surfaces  of  the  feet  are  represented 
''fall  face,"  the  figure  standing  on  the  inner  edge  of  the  right 
foot,  and  the  outer  edge  of  the  left  foot.    The  hands  and  feet  are 


1  Mem.  Oeol.  Surv.  N.S.  Wales,  Eth.  Series,  i«  1899. 
^  These  are  not  represented  in  the  plate. 
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remarkable  in  that  the  former  are  eix-fingered,  and  the  latter 
seyen-toed.  No  features  are  represented.  The  trank  is  girt  ^ith 
the  belt  of  manhood,  and  above  it  extending  from  axilla  to  axilla 
is  a  band  with  a  series  of  more  or  less  lanceolate  incisions,  nine 
on  one  side  and  five  on  the  other,  the  centre  being  plain. 

The^  Woman, — This  outline  is  placed  at  a  distaoce  of  three  feet 
four  inches  from  that  of  the  man,  on  the  loft  side.  It  is  six  feet 
high,  and  also  with  the  arms  outstretched  and  curved  above  the 
hc»d.  The  fingers  and  toes,  in  this  instance,  are  not  represented, 
but  the  feet  are  normally  placed ;  the  mammaa  are  large, 
pendulous,  and  laterally  situated. 

The  Nondescript  Human  Figure, — Immediately  at  the  man's 
right  side  is  the  smaller  human  figure,  without  indication  of  sex ; 
it  is  about  four  feet  high.  One  arm,  the  right,  is  passed  beneath 
the  man's  trunk,  the  other  is  extended  on  the  opposite  side,  and 
the  hand  is  four-fingered ;  again  no  features  are  visible.  The 
legs  are  very  indistinctly  portrayed,  curving  away  from  the  man, 
and  the  feet  are  ill-formed. 

The  Boomeramj. — This  is  two  feet  eleven  inches  across  the  bend, 
and  although  not  grasped  in  the  man's  left  hand,  extends  from 
above  it  obliquely  over  the  head. 

The  Feet  Impressions, — We  now  come  to  one  of  the  most 
interesting  features  in  this  group  of  petroglyphs,  a  line  of  huge 
feet  impressions  extending  in  a  northerly  to  an  east-north-east 
direction  for  a  distance  of  one  hundred  and  seventy-six  yards, 
following  round  the  Hawkesbnry  Sandstone  escarpment.  The 
two  first  form  a  pair,  at  ten  feet  seven  inches  from  the  female 
figure.  Beyond  the  pair  the  impressions  are  single,  thirty-six 
in  all,  more  or  less.  Between  the  twentieth  and  twenty-first 
there  seems  to  be  a  gap,  and  at  one  point  a  small 
fish-like  figure  is  introduced,  and  at  another  is  an  oval  incision 
of  no  particular  meaning.  The  largest  foot  impression  is  two 
feet  four  inches  long  by  one  foot  seven  inches  wide,  and  all  are 
seven-toed.  They  are  variable  distances  apart,  but  as  a  rule  from 
four  to  ten  feet.  Immediately  opposite  the  Staff  Station,  and  on 
a  sloping  surface  of  rock  within  the  westerly  railway  fence,  is  a 
single  footmark  at  right  angles  to  the  long  line  already  described, 
as  if  approaching  the  latter. 

The  all  important  points  in  this  group  of  petroglyphs  are  the 
long  line  of  tracks,  the  peculiar  presentation  of  the  man's  feet, 
and  the  increase  in  number  of  the  man's  fingers  and  toes. 

A  long  line  of  tracks  accompanying  other  figures  has  already 
been  recorded  by  Mr.  W.  D.  Campbell  in  a  few  instances.  In  a 
group  off  the  Manly  to  Pitt  water  Eoad,  on  Portion  64,  Parish  of 
Narrabeen,  twenty-two  impresi9ns  are  visible,  leading  up  to  a 
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coronetted  fignre.^  Ono  of  the  finest  petroglyphs  known  is  on  a 
saddle  between  Wheeler  and  Middle  Creeks,  on  Portion  906, 
Parish  of  Manly  Gove.  *'  The  western  part  of  the  group  repre- 
sents two  hunters ;  the  foot-marks  represent  their  tracks.  The 
central  portion  appears  to  represent  a  combat  between  two 
natives,  who  exhibit  plenty  of  energy  in  their  attitudes ;  each 
has  a  boomerang  in  the  right  hand;  the  foot-marks  show, 
apparently,  the  flight  of  the  smaller  individual  and  his  chase  ;"^ 
there  are  an  immense  number  of  tracks  here,  and  two  of  them 
exhibiting  the  toes  are  supplied  with  the  correct  number.  On  a 
ridge  between  Ounson  Trignometrical  Station  and  Sugar  Loaf 
Hill,  in  Portion  81,  Parish  of  Narrabeen,  is  a  large  petroglyph, 
almost  entirely  composed  of  foot-imprints.^  Another  fine  exhi- 
bition of  picture  story  work  may  be  seen  on  a  high  ridge,  forming 
the  watershed  between  Middle  and  Narrabeen  Greeks,  on  the 
road  line,  south  side  of  Portions  107  and  110,  Parish  of  Manly 
Cove.^  Here  numerous  foot-prints,  with  other  well  executed 
figures,  are  to  be  seen.  These  illustrations  are  sufficient  to  show 
how  frequent  and  important  an  elemect  the  foot-imprint  is  in  our 
East  Coast  petroglyphs. 

The  position  of  the  feet  in  the  male  figure  is  almost  unique. 
Feet  are  often  represented  as  an  integral  portion  of  a  figure, 
turned  in  opposite  directions,  right  and  left,  but  only  in  one 
instance^  am  1  acquainted  with  a  similar  representation  ap- 
proaching that  of  the  Kuringai  man.  This  occurs  on  the  upper 
ledge  of  a  large  extent  of  rock  on  the  northern  side  of  a  high 
flat-topped  hill,  north  of  Smith's  Creek,  Parish  of  Broken  Bay. 
Another  occurs  in  a  group  on  the  west  side  of  Roach  Trig- 
nometrical Station,  on  a  ledge  of  rock  skirting  the  hill-side 
overlooking  the  south-west  branch  of  Smith's  Greek,  Cowan, 
Parish  of  Broken  Bay.  Here  is  a  male  figure  with  the  right 
foot  turned  in  the  proper  direction,  and  the  left  half  turned  to 
correspond  with  it.^ 

Fingers  and  toes  are  occasionally  depicted,  either  normal  or 
less  in  number  than  there  should  be.  A  good  illustration  of  the 
former  is  that  of  an  elaborate  male  figure*  on  the  summit  of  a 


»  Campbell— Mem.  Ge«l.  Surv.  N.S.  Walea.  Eth.  Series,  L,  1899,  pL  viii., 
£.16. 

*  Campbell— Xoc.  cit.,  p.  22,  pi.  x.,  f.  1. 

*  Campbell — Loc.  cit.,  pL  xiii.,  f .  1. 
^  Campbell — Loc  cit,  pi.  xv.,  f .  2. 

^  Campbell— ioc.  cit,  pi.  xii.,  f .  12. 
**  Campbell— Xoc.  cti,,  pi.  xxi,  f.  2. 
^  Campbell— Xoc.  cit,  pi,  xii,  f.  16. 
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ridge  on  the  south  eide  of  Smith's  Greek,  near  a  rock  pinnacle, 
Parish  of  Broken  Bay.  A  simileurly  good  representation  of  the 
latter  is  that  already  referred  to  as  haying  the  feet  facing  both 
in  the  same  direotion.^^ 

The  combined  male  and  female  figares  are  sometimes  met  with 
also.  On  the  east  side  of  French's  Forest  Boad,  near  the  crossing 
of  the  boundary  of  Manly  Cove  and  Narrabeen  Parishes,  a 
decidedly  erotic  group  occurs.^  ^  A^in  at  the  top  of  the  ridge  at  Goal 
and  Gandle  Greek,  near  Arden  Trignometncal  Station,  Parish 
of  Broken  Bay  ;^'  and  on  the  west  side  of  the  road  from  Torra- 
murra  to  Bobbin  Head,  near  the  Bobbin  Trignometrical  Station, 
Parish  of  Gordon.^^  In  all  three  instances  the  female  figure, 
and  in  the  two  first,  those  of  the  men  have  the  arms  upraised, 
as  in  the  Staff  Station  Group,  but  that  of  the  man  in  the  third 
series  exhibits  the  leg^  drawn  up  in  the  position  known  as  the 
'*corroboree  jump,"  and  is  accompanied  by  five  large  mundoe 
foot-prints,  as  Mr.  Gampbell  calls  them. 

An  attempt  to  explain  the  meaning  of  many  of  these  petro- 
glyphs  will  be  found  in  two  papers  by  myself,^*  in  which  the 
views  of  some  of  our  best  authorities  are  quoted. 

It  is  questionable  whether  the  less  distinct  figure  at  Kuringai 
is  intended  for  that  of  a  male  or  female.  If  the  latter,  I  offer 
the  following  explanation.  In  the  Kuringai  (Bora)  of  the  five 
tribal  groups  forming  the  Murring  association,  extending  in 
southern  New  South  Wales  from  Twofold  Bay  to  Port  Jackson, 
and  west  to  the  Lachlan  River,  about  Hay,  are  performed  two 
magic  dances,  those  of  Daramtdan  and  Nyalalhal}^  The  latter 
mythical  being  is  a  duality,  the  wives  of  Daramulan,  and  in  the 
dance  they  are  seen  to  glide  from  the  forest  and  disappear  in  the 
gloom  beyond.^^  It  is,  therefore,  possible  that  the  Kuringai 
petroglyph  may  be  intended  to  represent  the  dread  spirit  who 
presided  over  the  initiation  ceremonies,  accompanied  by  his  wives. 


10  Campbell— Xoc.  cit.,  pi.  xii.,  f .  12. 

"  Campbell — Loc.  cit,  pi.  viii.,  f .  15. 

'*  Campbell— Zoc.  cit,,  pL  xix.,  f.  9. 

"  Campbell— Zic.  cit,,  pi.  xxi.  f .  4. 

^*  Etheridge— Bee.  Geol.  Surv.  N.S.  Wales,  ii.,  1,  1890,  p,  34;  iii.,  3, 

1893,  p.  82. 
"  Howitt— Journ.  Anthrop.  Inst.,  xiii.,  1884,  p.  483. 
^^  Howitt — Joum.  Anthrop.  Inst.,  xiii.,  1884,  p.  460. 
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DESCRIPTION   OF  a   niw   PHASCOOALE   prom    NORTH 
WESTERN  AUSTRALIA. 


By  Edgar  R.  Waite,  F.L.S.,  Zoologiflt. 


In  Janaary  1902,  Mr.  A.  C.  Blyth,  of  this  city,  invited  me  to 
see  three  small  mammals  which  he  had  just  brought  alive  from 
the  Pilbarra  District,  North  Western  Australia. 

I  found  them  to  be  an  adult  pair  and  a  half-grown  example  of 
a  species  of  PJiascogale,  Mr.  Blyth  told  me  that  on  passing 
through  Western  Australia  he  had  also  left  two  examples  with 
the  Director  of  the  Western  Australian  Museum  and  Art  Oallery. 
In  April,  Mr.  Blyth  kindly  placed  his  animals  in  my  charge  for 
observation,  but  as  I  was  at  that  time  unable  to  give  them  the 
necessary  study,  they  were  returned,  to  await  a  more  favorable 
opportunity.  This  proved  a  disastrous  proceeding,  for  within  a 
week  the  animals  escaped  and  were  not  again  seen. 

Two  months  later  Mr.  B.  H.  Woodward,  Director  of  the 
Western  Australian  Museum  and  Art  GbkUery,  asked  me  to  examine 
the  examples  which  he  still  had  alive.  In  due  course  they  were 
sent  to  me  and  form  the  subjects  of  the  following  descriptions. 
As  they  bad  unfortunately  been  prepared  as  dry  skins,  the 
descriptions  are  not  so  satisfactory  as  though  examination  in  the 
flesh  had  been  possible. 

During  the  two  or  three  days  I  had  Mr.  Blyth 's  animals  in  my 
possession,  I  found  them  to  be  very  tolerant  of  the  hand, 
having  been  accustomed  thereto  by  their  owner,  though  he  told 
me  that  at  Erst  he  had  received  some  sharp  bites  from  them. 

I  several  times  liberated  them  in  a  closed  room  but  by 
approaching  gently  had  small  difficulty  in  securing  them  again. 
When  startled,  say  by  clapping  the  hands,  they  would  make  a 
sp&smodic  spring  of  two  feet  or  more. 

In  response  to  any  inquiries  regarding  the  behaviour  of  the 
animals  in  captivity,  Mr.  Woodward  writes: — "The  only  habits 
I  noticed  were  the  wonderful  quickness  and  skill  in  catching 
beetles,  of  which  they  were  very  fond.  They  always  avoided  the 
light  as  much  as  possible." 

When  sending  the  specimens  to  me,  Mr.  Woodward  expressed 
the  wish  that  if  new,  Mr.  Blyth*8  name  might  be  associated  with 
them.  I  have  much  pleasure  in  acceding  to  his  request,  and  desire 
to  thank  both  Mr.  Woodward  and  Mr.  Blyth  for  the  facilities 
afEorded  me. 
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Phasoooalb  blythi,  sp.  nov. 

Size  large,  form  delicate,  far  close  and  soft  with  longer 
scattered  hairs. 

The  colour  of  the  npper  parts  is  sandy,  speckled  with  brown, 
the  basal  portion  of  the  f nr  being  dark-grey ;  top  of  snout  pale 
yellow,  eye  sarronnded  with  a.  ring  of  light  hairs,  upper  whiskers 
black,  the  lower  ones  white. 

The  whole  of  the  under  parts,  together  with  the  inner  side  of 
the  limbs  and  the  lining  of  the  ponch  is  pare  white.  No  grey  at 
the  base  of  the  far;  the  fore  limbs  are  pale  yellow  above,  the 
hands  thinly  clothed  above  with  White  hairs.  Palms  with 
granulated  pads  each  with  raised  striated  area.  Outside  of 
thighs  coloured  like  the  body  above;  upper  side  of  feet  thickly 
covered  with  white  hairs,  the  under  surface,  the  heel  excepted,  is 
naked  but  partly  concealed  by  the  hairs  on  the  sides,  which  are 
bent  underneath  :  there  are  three  pads,  striated  and  similar  to 
these  of  the  palms,  and  a  small  hallux  which  does  not  nearly  reach 
the  pads,  it  has  no  pad  and  is  clawless.  Tail  of  moderate  length, 
shorter  than  the  body,  incrassated;  the  proximal  two-fifths 
above,  covered  with  short  stiff  yellow  hairs,  the  remainder  with 
gradually  lengthening  black  hairs,  which  do  not  however  form  a 
crest.  The  whole  of  the  lower  surface  is  black,  with  the 
exception  of  a  small  proximal  portion,  which  is  yellow. 


DinundonB. 

Male,  ad. 

•  •  Female,  i«n 

Head  and  body 

150-0 

1820  mm. 

Hind  foot 

27-8 

26-5    „ 

Tail     

1020 

95-0    „ 

Skull, — Short  and  broad,  the  bones  of  the  nasal  region  so  thin  as 
to  enable  the  tooth-roots  to  be  seen  through  them ;  muzzle  short 
and  broad,  its  lateral  profile  swollen  by  the  roots  of  the  canines 
which  render  its  breadth  more  than  a  third  the  basal  length. 
Nasals  rather  long  and  noticeably  expanded  behind,  their  greatest 
more  than  once  and  a  half  their  least  breadth.  Interorbital  space 
moderate,  its  edges  at  the  constriction  rounded,  in  front  of 
which  they  are  acute  and  form  two  prominences  on  each  side,  a 
larger  long  posterior  one,  and  a  small  tooth-like  anterior  one. 
Anterior  palatine  foramen  extending  to  between  the  canines. 
Posterior  palate  with  a  pair  of  large  vacuities  opposite  M'  and  M^, 
and  a  pair  of  minute  ones  behind  them.  Bull®  large  and  evenly 
rounded,  their  mastoid  portion  much  swollen. 

Teeth, — Of  the  upper  incisors,  the  first  pair  are  cylindrical, 
curved  and  separated  from  each  other  and  from  the  second  incisors, 
which  are  smallest.     The  lateral  incisors  are  flattened,  sub-equal 
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in  height,  bnt  graduated  in  length,  the  posterior  ones  being 
longest;  they  are  well  separated  from  the  oanines  which  are 
long  and  slender.  P'  not  developed,  P"  slightly  larger  than  P^ 
Lower  incisors  as  large  as  the  npper  ones,  spatnlate,  the  finterior 
pair  larger  than  the  others.  Canine  without  posterior  basal  ledge 
P^  and  P*  large,  snbequal,  touching  each  other,  in  contact  with 
the  canine  and  M^  respectively.  M^  narrowed  in  front  without 
antero-intemal  secondary  cusp. 


Dimermons, 

Basal  length    ... 

... 

350 

330 

Greatest  breadth 

• .  •         . 

241 

229 

Nasals,  length 

... 

12-2 

107 

„      breadth  greatest 

4-8 

44 

„           „      least 

2-9 

2-5 

Constriction    ... 

70 

67 

Palate  length  ... 

ie-0 

17-9 

„  outside  M* 

13-3 

12-3 

Palatal  foramen 

30 

— 

Basi-cranial  axis 

140 

130 

Basi-facial  axis 

210 

200 

Facial  index    ••• 

150 

154 

Teeth,  length  of  M»-» 

8-2 

8-0 

„    breadth  of  M* 

2-2 

21 
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DESCRIPTION  OF  a  NEW  SPECIES  of  PAGEYOEFHALA. 


By  Alfbkd  J.  North,  O.M.B.O.U.,  C.M.Z.S.,  OrnithologiBt. 


Fachycephala  howenm,  sp.  nov. 


Adult  Male, — General  coloar  above  olive-green ;  band  on  tbe 
hind  neck  rich  yellow  elightlv  washed  with  olive-green  ;  lesser 
wing-coverts  like  the  back,  the  median  and  greater  coverts  black 
margined  with  olive-yellow ;  quills  black,  the  primaries  externally 
edged  with  olive-green  which  passes  into  ashy-olive  on  the  outer- 
most series,  the  secondaries  externally  margined  with  olive-green ; 
rump  and  upper  tail-coverts  olive-green ;  tail  olive-green  with 
an  indistinct  subterminal  blackish-brown  band  which  is  almost 
lost  on  the  outermost  feathers ;  crown  of  the  head,  nape,  a  line 
of  feathers  below  the  eye  and  the  ear-coverts  black ;  throat  white, 
followed  by  a  black  orescentic  band  on  the  fore  neck  which 
mecto  the  black  feathers  on  each  side  of  the  nape ;  remainder  of 
the  under  surface  and  the  under  tail-coverts  rich  gamboge-yellow ; 
bill  black ;  legs  and  feet  dark  slaty-grey ;  iris  dark  brown. 
Total  length  6*6  inches,  wing  3*6,  tail  3,  bill  045,  tarsus  0*9. 

Adult  Female  / — Similar  to  the  adult  female  of  Pachycepfiala 
tjutturalU,  but  having  deeper  yellow  under  tail-coverto. 

Hab, — Lord  Howe  Island. 

Type. — In  the  Australian  Museum. 

Remarks, — This  species  is  closely  allied  to  Fadiycepliala 
fjutturalu,  Latham,  of  the  Australian  continent,  but  from  which 
the  adult  male  may  be  distinguished  by  the  olive-green  tail  and 
the  smaller  and  less  distinct  subterminal  blackish-brown  band, 
lu  some  specimens  the  band  is  formed  by  a  large  oval  spot  in  the 
centre  of  the  web  only,  and  which  is  entirely  lost  on  the  outermost 
feathers.  Eight  specimens  in  the  collection  were  procured  by 
Messrs.  Etheridge  and  party  in  1887.  Another  adult  male  was 
obtained  by  Mr.  E.  B.  Waite  in  April,  1898. 

In  the  **  Catalogue  of  Birds  in  the  British  Museum,"*  Dr. 
Gadow  in  describing  Fachycephala  gutturalis,  remarks  :—'*  The 
amount  of  grey  on  the  tail  varies  much,  and  is  sometimes  replaced 
by  olive-yellow.     This  is  especially  the  case  in  examples  from 


*  Gadow— Cat.  Eds.  Brit.  Mus.,  viii..  1888,  p.  198. 


Digitized  by  VjOOQIC 


126 

52  RECORDS  OF  THB  AUSTRALIAN  UOSBUM. 

Lord  Howe  Island  and  Tasmania."  Evidently  the  specimens  in 
the  British  Museum  labelled  from  the  latter  island  are  not 
properly  localized,  for  the  only  yellow-breasted  species  of  Pachy- 
cepluda  inhabiting  Tasmania  is  P.  glaucara^  which  has  the  tail 
feathers  uniformly  grey  and  entirely  devoid  of  any  olive-yellow 
wash.  Moreover  Dr.  Gadow's  description  of  the  adult  male  of 
P,  giUturaliSf  *'  basal  two-thirds  of  the  tail  grey,  apical  third 
blackish-brown,  tipped  with  grey"  is  not  applicable  to  that 
species  but  to  the  western  form  P.  occidentalu.  Latham's 
diagnosis  of  P.  guUuralUy  is  founded  on  his  description  of  the 
Guttural  Thrush,'  which  he  states  is  ''not  infrequently  seen 
at  Port  Jackson  in  the  winter  months."  Adult  males  of  P. 
gutturaliSf  from  New  South  Wales  have  the  basal  portion  of  the 
tail-feathers  olive-green,  or  grey  with  a  more  or  les  solive-green 
wash  especially  on  the  outer  webs.  Specimens  from  South 
Australia  received  on  loan  from  the  Trustees  of  the  South 
Australian  Museum,  also  one  in  the  collection  obtained  by  Mr. 
J.  A.  Thorpe  in  the  hills  near  Adelaide,  are  like  the  western  form 
P.  occidentaUs^  but  have  the  basal  portion  of  the  tail-feathers  of 
a  slightly  darker  grey  and  the  blackish-brown  apical  band  darker 
and  broader.  Some  specimens  from  western  Victoria  are  similar 
to  those  from  South  Australia.  A  specimen  in  Mr.  Edwm 
Ashby's  collection  procured  at  Lai  Lai  is  like  P.  occidentalism  but 
having  the  faintest  trace  of  an  olive-green  wash  on  the  basal 

Sortion  of  the  tail-feathers  and  the  apical  band  much  broader, 
hould  it  be  necessary  to  distinguish  this  darker  grey  tailed 
form  from  South  Australia  and  western  Victoria  I  would 
propose  for  it  the  name  of  Pachycephala  merxdionalis.  This 
forms  a  connecting  link  between  the  species  inhabiting  New 
South  Wales  and  its  extreme  western  representative  P.  occt- 
dentalis.  The  adult  male  in  the  Australian  Museum  collection, 
obtained  by  Mr.  Thorpe  in  the  hills  near  Adelaide  in  June,  1887, 
measures — Total  length  6*5  inches,  wing  3*75,  tail  3*2,  bill  0*45, 
tarsus  0*88. 

Another  collection  of  birds  made  by  Mr.  Waite  on  Lord  Howe 
Island  in  December,  1902,  contained  two  species  that  have  not 
been  previously  recorded  from  that  island,  viz.,  Tringa 
subcurquata^  Giildenst.  and  Puffinus  carneipes,  Gould.  A 
specimen  of  the  latter  was  also  obtained  by  Mr.  E.  H.  Saunders 
on  the  same  island  so  far  back  as  1887. 


*  Latham- Gen.  8yn.  Bds.  Suppl.,  ii.,  p.  182, 
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An  association  of   NATROLITB    and    DATOLITB    at 
POKOLBIN,  NEW  SOUTH  WALES. 


By  C.  Anderson,  M.A.,  B.Sc,  Mineralogist. 


In  September,  1901,  the  Trustees  of  the  Australian  Museum 
acquired  by  exchange  with  the  University  of  Sydney,  through 
Professor  T.  W.  E.  David,  Trustee,  three  specimens  of  a  white, 
fibrous,  radiating  mineral,  believed  to  be  natrolite.  It  occurs 
in  veins  and  cavities  in  an  amygdaloidal  hypersthene-andesite 
(Jide  Prof.  David)  at  Kangaroo  Grounds,  Millfield,  Pokolbin, 
Go.  Northumberland.  One  specimen,  of  which  an  analysis 
(No.  IV.)  is  given,  is  undoubtedly  typical  natrolite,  but  a  pre- 
liminary examination  showed  that  the  others  contain  a  notable 
amount  of  boric  acid,  and  detailed  chemical  and  microscopical 
investigation  left  little  doubt  that  we  have  here  an  intimate 
mixture  of  the  two  minerals  natrolite  and  datolite.  This  result 
is  of  some  interest,  as  datolite,  so  far  as  I  am  aware,  haa  not 
hitherto  been  recorded  from  the  mainland  of  Australia,  though 
occurring  in  Tasmania. 

Fhyncal  Characters, — The  mixture  is  white,  almost  opaque, 
the  fibres  radiate  from  several  centres  and  appear  bladed  on 
fracture.  It  fuses  between  2  and  3,  with  slight  intumescence, 
to  a  clear  glass.  Specific  gravity  determinations  gave  values 
varying  from  2*27  to  2' 54,  suggesting  a  mixture,  not  a 
definite  mineral.  The  natrolite  does  not  differ  materially  in 
appearance  and  habit  save  that  it  seems  less  compact.  The 
habit  of  the  two  is  that  which  is  typical  of  natrolite,  thomsonite 
and  pectolite.  The  specimens  which  react  for  boron  look 
perfectly  homogeneous  to  the  eye  and,  on  a  superficial 
examination,  might  easily  be  mistaken  for  a  single  mineral. 

Microscopic  Characters — Two  sections  were  prepared,  one 
parallel  to  the  direction  of  the  fibres,  the  other  transverse.  The 
former  plainly  revealed  the  presence  of  two  minerals,  one  of 
which  has  a  low  refractive  index  and  weak  birefringence, 
depolarising  in  colours  of  the  first  order.  It  is  fibrous  and  striated 
parallel  to  its  direction  of  elongation.  Extinction  is  straight 
and  compensation  takes  place  perpendicular  to  the  length  of  the 
fibres.  The  other  occupies  the  interspaces  between  the  fibres 
of  the  first,  is  not  striated,  has  a  higher  refractive  index  and 
stronger  birefringence,  depolarising  in  second  order  colours. 
The  extinction  has  no  constant  relation  to  the  borders  of  the 
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stripes,  shewing  that  the  mineral  has  no  definite  orientation.  The 
transverse  section  is  even  more  conelnsive.  The  field  is  studded 
with  nearly  square  cross-sections  of  a  mineral  with  weak  double 
refraction.  It  shews  well-marked  zonal  growth,  appears  rather 
cloudy,  perhaps  from  inclusions,  and  extinguishes  diagonally. 
It  is  biaxial,  shewing  emergence  of  a  bisectrix,. and  therefore,  the 
extinction  being  straight,  as  already  observed  in  the  other 
section,  belongs  to  the  orthorhombic  system.  The  axial  plane  is 
parallel  to  6,  and  the  optical  sign  positive.  These  are  the  optical 
properties  of  natrolite,  and,  taking  this  in  conjunction  with  the 
occurrence  of  pure  natrolite  alongside,  we  may  fairly  conclude 
that  one  component  io  the  mixture  is  natrolite.  The  rest  of  the 
section  is  occupied  by  an  interstitial  mineral  of  rather  high 
double  refraction.  As  to  the  relations  of  the  two  minerals,  it  is 
apparent  that  the  one  with  definite  crystal  outlines  is  generally  of 
prior  formation  to  the  other,  though  in  some  parts  of  the  section 
portions  of  the  latter  are  included  by  the  former.  This  may 
possibly  be  explained  by  solution  and  intrusion  subsequent  to 
the   formation    of    the    earlier   mineral. 

Chemical  Characters. — The  mixture  easily  decomposes  with 
hydrochloric  acid,  yielding  gelatinous  silica.  The  analytical 
methods  employed  call  for  no  particular  mention,  except  as 
regards  the  direct  determination  of  boric  acid,  a  somewhat 
difficult  operation,  and  one  involving  a  considerable  expenditure 
of  time.  With  the  exception  of  the  natrolite  analysis  No. 
IV,  all  the  determinations  were  made  on  the  same  specimen. 
Several  lumps  were  broken  off,  the  cleanest  selected  and  broken 
successively  into  smaller  and  smaller  pieces,  of  which  the  most 
homogeneous  and  purest-looking  only  were  taken.  The  final 
selection  was  made  under  a  lens.  Two  samples  A  and  B  were 
thus  procured,  and,  as  might  have  been  expected,  were  found 
to  differ  slightly  in  composition.  In  sample  A  boric  acid 
was  estimated  directly,  in  sample  B  by  difference.  For  the 
direct  estimation  1*3320  grams  were  taken.  The  method 
employed  was  substantially  that  of  Goooh.^  A  150  c.c.  pipette, 
suitably  bent,  was  utilised  as  a  retort,  and  heated  upto  160^C  in 
a  bath  of  paraffin  melting  about  78^G.  In  a  preliminary  trial  the 
fine  powder  was  introduced  into  the  retort,  and  nitric  acid  and 
alcohol  added,  but  it  was  difficult  to  judge  when  the  mineral  was 
completely  decomposed,  and  also  to  limit  the  quantity  of  acid  to 
a  minimum,  success  in  which  greatly  facilitates  the  future 
operations.  Subsequently  the  material  was,  as  recommended  hj 
Penfield,  fused  with  sodium  carbonate,  exhausted  with  water, 
carbonate  of  ammonia  added,  and  the  residue  and  precipitate 
filtered  off  and  washed.     The  solution  was  rendered  just  acid  by 

1  Gooch— Bull.  U.S.  Geol.  Surv.,  No.  42, 1888,  p.  64. 
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nitric  acid,  osiog  methyl  orange  as  indicator.  The  retort  was 
charged  with  about  Afd  c.c.  of  solntion,  made  np  of  20  c.o.  of 
filtrate,  2  c.c.  nitric  acid  and  the  rest  alcohol.  Tbe  distillate 
was  canght  in  a  flask  containing  strong  ammonia  solution,'  then 
transferred  to  a  porcelain  baain  (platinum  not  being  available) 
and  evaporated  to  dryness  over  lime.  The  lime  was  prepared 
from  pure  calcium  carbonate,  ignited  in  a  platinum  crucible 
until  of  constant  weight,  when  the  bulk  of  it  was  transferred  to 
the  porcelain  basin,  the  distillate  added  and  evaporated  on  the 
water  bath,  the  basin  being  supported  on  a  porcelain  ring  inside 
a  somewhat  larger  baain.  By  this  means  the  evaporation  pro- 
ceeded with  pe^ect  safety,  if  rather  slowly.  When  dry  the 
contents  were  removed  to  the  platinum  crucible  containing  the 
residue  of  the  lime,  and  heated  cautiously  at  first,  and  finally 
ignited  over  the  blast  until  of  constant  weight.  The  residue  in 
ihe  retort  was  tested  unsuccessfully  for  boron,  also  the  residue 
from  the  fusion  with  sodium  carbonate.  This  proves  that  all  the 
boric  acid  waa  secured  in  the  distillate. 

To  prevent  contamination  of  silica  and  the  bases  by  small 
quantities  of  boric  acid,  recourse  was  had  to  repeated  evaporation 
with  alcohol  and  a  little  hydrochloric  acid. 

For  analysis  III  a  quantity  of  sample  B  was  thrown  into 
methylene  iodide  diluted  with  benzene  to  a  specific  gravity  2*6, 
intermediate  between  the  specific  gravities  of  natrolite  and 
datolite.  A  partial  separation  took  place,  and  the  analysis  was 
made  on  the  lighter  portion.  A  complete  separation  is  unattain- 
able owing  to  the  intimate  nature  of  the  mixture. 
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«  Penfield  &nd  Sperry— Am.  Journ.  Sci.,  (3).  xxxiv.,  1887,  p.  222. 
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Discussion  of  Analyses. — Analysis  I,  in  which  the  boric  acid  was 
determined  directly,  gives  us  the  ratios  H9O :  SiOs:  AlsOg:  GaO: 
Na,0:  B,08  =  269:  507:  110:  188:  101:  100.  From  this  we 
dednce  the  empirical  formula  AlaOs.  2  CaO.  Na^O.  B,Oa.  5  SiO,. 
S  H2O,  which  corresponds  to 

HaO.  2  CaO.  BA.  2  SiO,  +  2  HaO.  AlA-  Na^O.  3  SiO^. 

Datolite.  Natrolite. 

Therefore  we  must  assume  that  sample  A  contains  natrolite 
and  datolite  in  molecular  proportions.  Analysis  11  does  not 
yield  a  simple  formula  but  it  is  noticeable  that  lime  and  boric 
acid  retain  the  ratio  of  2 : 1  and  that  they  vary  in  the  opposite 
direction  to  the  alumina  and  soda,  which  on  the  other  hand 
retain  their  ratio  of  1:1.  The  same  holds  with  analysis  111; 
therefore  it  is  a  fair  assumption  to  conclude  that  we  are  dealing 
with  two  silicates,  one  of  which  contains  lime  and  boric  acid,  the 
other  alumina  and  soda.  Further  relying  on  the  microscopic 
determination  of  natrolite  in  the  mixture,  and  taking  analysis 
lY  as  representing  its  composition,  we  can,  by  assuming  all  the 
alumina  and  soda  in  the  mixture  to  belong  to  natrolite  molecules, 
calculate  the  composition  of  the  other  component  The  cal- 
culated result  is  given  in  analysis  Y,  and  is  su£&ciently  near  to  the 
published  analyses  of  datolite  to  warrant  the  conclusion  that 
datolite  does  actually  exist  in  the  mixture. 


Digitized  by  VjOOQIC 


DESCRIPTION  OF  the  NEST  of  the  GUTTATED  BOWER- 
BIRD,  CHLAMYDODERA  GUTTATA,  GOULD. 


By  Alfred  J.  North,  O.M.B.O.U.,  O.M.Z.S.,  Ornithologist. 


(Plate  xvi.) 

The  Trostees  of  the  Aastralian  Maseum  have  received  from 
Mr.  G.  Ernest  Cowle,  through  Mr.  G.  A.  Keartlaud,  a  nest  of 
Cidamydodei'a  guttata.  Up  to  the  present  time  only  two  nests  of 
this  species  have  been  recorded,  and  both  were  also  found  in 
Central  Australia.  One  discovered  by  Mr.  Cowle  On  the  28th 
October,  1898,  in  a  mnlga  growing  in  a  valley  south  of  Mareena 
Bluff,  contained  minute  fragments  of  eggshell  and  dried  up 
yolk,  a  young  Bower-bird  just  able  to  fly  being  caught  in  the 
same  tree.  Another  nest  with  two  fresh  eggs  was  found  by  Mr. 
James  F.  Field  during  the  first  week  in  February,  1899,  near 
Alice  Springs  Telegraph  Station.  Both  of  these  nests  are 
referred  to  in  **  Nests  and  Eggs  of  Birds  found  breeding 
in  Australia  and  Tasmania  "^  The  present  nest,  which 
contained  three  young  ones,  was  found  by  one  of  Mr. 
Cowle's  black  boys  near  Illamurta  about  the  18th  January, 
1903.  It  is  a  nearly  flat,  oval  structure,  built  at  the 
junction  of  a  horizontal  forked  stem  of  a  Capparis  apinosay  the 
foundation  being  irregularly  formed  of  long,  thin  twigs  and  thorny 
stems  interlaced  together,  and  the  inside,  which  is  slightly 
cupped,  is  lined  with  finer  twigs,  and  some  curly  tendrils  and 
dried  ^rass  stems.  With  the  exception  of  a  few  straggling 
twigs,  it  measures  externally  twelve  inches  in  length  along  the 
fork,  eight  inches  in  breadth,  and  four  inches  in  depth,  the 
inner  cup  averaging  four  inches  in  diametor  by  one  inch  and  a 
quarter  in  depth.  Relative  to  this  nest,  which  is  figured  on 
Plate  xvi.,  Mr.  Cowle,  writing  from  Illamurta.  Central  Aus- 
tralia, under  date  21st  January,  1903,  has  kindly  supplied  me 
witlf  the  following  notes  : — *'  One  of  the  black  boys  told  me  a 
few  days  ago  there  was  a  Bower-bird's  nest,  with  three  young 
in  it,  about  a  mile  from  here,  and  I  have  just  come  back  from 
having  a  look  at  it.  The  nest  was  built  in  a  '*  Native  Orange  " 
(^Capparis  spinosa)^  the  fruit  of  which  is  a  favourite  food  of  these 


1  North— Au8.  Mob.  Spec.  Cat.,  i.,  2,  1902.  p.p.  50,  61. 
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birds.  We  found  that  two  of  the  yonng  ones  had  left  the  nest, 
but  managed  to  seonre  the  other  after  some  time,  which  was 
just  able  to  flutter  about.  One  of  the  parents  was  very  daring, 
flying  repeatedly  at  the  boy,  at  the  same  time  ruffling 
up  its  feathers  like  a  rooster  and  making  most  peculiar 
noises  in  its  throat.  I  got  the  boy  to  take  the  young 
one  to  the  nest  and  make  it  cry  out,  and  while  the  parent 
was  pecking  at  him  he  grabbed  it  also,  and  I  am  going  to  see  if 
I  can  rear  them  in  a  cage.  The  nest  is  very  similar  to  the  one 
I  previously  described  to  you,  and  has  that  '  last  season '  ap- 
pearance about  it.  I  will  cut  it  carefully  down  when  I  am 
better,  and  will  send  it  to  you.  What  surprised  me  most  was  the 
vioiousness  and  daring  of  the  bird  the  boy  caught.  Usually  they 
are  shy  and  cunning  when  one  is  about,  cackling  and  screeching 
until  you  appear,  and  then  one  cannot  hear  or  find  them 
although  you  may  be  quite  close  to  them."  Mr.  Gowle 
subsequently  informed  me  that  the  young  bird  did  not  live  long, 
and  that  the  old  one  died  after  it  had  been  kept  in  captivity 
for  about  ten  months. 

With  the  above  nest  Mr.  Keartland  kindly  forwarded  me 
on  loan  for  description  the  fellow  egg  of  the  set  taken  by  Mr. 
Field,  near  Alice  Springs  Station,  the  first  egg  being  fully 
described  and  figured  in  Part  ii.  of  '*  Nests  and  Eggs  of 
Birds  found  breeding  in  Australia  and  Tasmania."^  It  is 
of  a  greenish-grey  ground  colour,  which  is  over  laid  with 
splashes,  long  blurred  streaks,  and  angular,  curved,  or 
zig-zag  markiugs  of  different  shades  of  umber-brown, 
must  of  them  being  bi'oader  in  the  middle  and  tapering  out 
towards  each  end ;  one  somewhat  resembles  a  man's  head, 
another  consists  of  a  broad  black  streak,  which  joins  a  similar 
coloured  scroll.  Length,  1'52  x  1  inch.  So  far  as  is  known  the 
remarkably  handsome  set  of  eggs  of  the  Guttated  Bower-bird  in 
Mr.  Keartland 's  collection  are  the  only  specimens  yet  taken. 


'  North— Loc.  cit.,  p.  61,  pi.  ii.,  fig.  7. 
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OCCASIONAL  NOTES. 


1.— THE  TAVAU—on  COIL  FEATHER  MONEY  op 
Santa  Crdz. 


In  response  to  my  oDquirj  as  to  the  whereabouts  of  examples 
of  this  interesting  form  of  enrrency,  Prof.  W.  T.  Bngham,  ALA., 
has  briefly  described  a  specimen  in  the  Bemice  Panahi  Bishop 
MnseQm\  and  Prof.  F.  W.  Hntton  has  forwarded  me  a  descrip- 
tion of  an  old  coil  in  the  Ganterbary  Museum,  at  Ghristchurch, 
bringing  the  number  of  recorded  coils  at  least  up  to  six.  The 
Honolulu  example  is  twenty- three  feet  long,  and  a  trifle  over  an 
inch  wide,  and  like  our  specimen  is  coiled  on  wooden  hoops,  with 
Job's  Tears  (Coix  lachryina)  seeds  on  the  edges  near  the  ends,  but 
no  other  decorations. 

The  Canterbury  coil  is  thus  described  by  Prof.  Hatton : — 
"  The  feather  part  of  the  belt  is  twenty-two  feet,  nine  inches 
long  and  three-quarters  of  an  inch  wide.  At  each  end  it  tapers 
off  into  a  piece  of  plaited  sennet,  to  which  is  attached  a  ring  of 
wood,  six  inches  in  diameter.  The  wooden  rings  are  made  of 
split  liana,  and  are  double,  or  two  turns.  The  belt  is  formed  of 
bundles  of  vegetable  fibre  rolled  transversely,  pressed  flat,  and 
held  in  their  places  by  narrow,  longitudinal  strips  of  fibre 
blackened  on  the  outside  with  some  kind  of  varnish ;  there  are 
from  two  to  four  of  these  longitudinal  bands.  This  internal 
structure  shows  on  only  one  place  on  the  belt  where  it  is  very  much 
worn,  for  outside  this  mat- work  there  is  another  layer  of  string, 
like  what  sailors  call  '  serving.'  It  is  in  this  binding  that  the 
feathers  are  Inserted  with  a  black  varnish  which  sticks  them  all 
together.  In  our  specimen  most  of  the  red  feathers  are  worn 
down  to  blackened  stumps.  The  belt  is  ornamented  at  the  two 
ends,  and  at  two  places  in  the  middle,  with  little  strings  of 
beads  made  of  white  seeds,  and  each  string  has  an  obsidian 
bead  in  the  centre,  and  a  fish  cut  out  of  Ilaliotis  shell  at  the 
end."  ' 

The  wooden  hoop  support  is  evidently  a  favourite  form  of  i 
core  in  these  coils,  for  it  is  present  in  the  Australian  Museum 
specimen,  in  Prof.  Brigham's,  and  again  in  that  described  by 
Prof.  Hutton.     I  suspect  the  white  seedH  mentioned  by  the  latter 
are  Job's  Tears,  similar  to  those  on  the  Honolulu  coil. 

Still  later  Baron  A.  von  Hiigei  has  informed  me  of  the 
existence  of  a  fine  specimen  in  the  Cambridge  ArchaBological  and 
Ethnological  Museum  ',  formerly  in  the  possession  of  the  late 
Bishop  Selwyn,  thus  raising  the  number  to  seven. 

R.  Ethebidge. 

*  Brigham— Mem.  Bemice  Pauahi  Bishop  Mus.,  i.,  5. 1903,  p.  18.  f.  20. 
^  17th  Ann.  ftepert  Antiq.  Committee  Mns*  Genendand  Local  Arcbseol. 
and  Ethnol.  Cambridge.  1902,  p.  14,  No.  1816. 
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n.— THE  HABITAT  ow  GOMPHINA  MOERCHI,  AN  GAS. 


^(r.  E.  A.  Smith  writes  \  in  referenoes  to  this  species  : — '*  The 
locality  of  G.  moerhi  was  nnknown  at  the  time  it  was  described, 
bnt  examples  received  from  the  late  M.  Robillard  show  that  it 
occurs  at  the  Manritins."  Id  the  "  Har^^raves  Collection,'* 
now  in  the  Anstralian  Moseum,  there  is  an  example  of  this 
species  from  the  New  Hebrides.  As  it  was  referred  to  Mr. 
E.  A.  Smith  some  jears  a^o,  and  is  labelled  in  his  handwriting, 
the  identification  is  beyond  dispute. 

C.  Hedlet. 


ni.— THE  GENUS  DROMICIA  in  NEW  SOUTH  WALES. 


Commenting  on  the  distribution  of  Dromicia^  Mr.  Old  field 
Thomas^  remarks  that  *'  the  genus  is  isolated  in  the  three  places 
most  conspicuous  for  their  retention  of  ancient  forms — New 
Guinea,  Western  Australia,  and  Tasmania,  while  no  species 
appears  now  to  live  in  the  temperate  parts  of  Eastern  Australia." 

Under  the  name  Dromicia  unieolor^  Krefft  recorded  two 
examples,  one  taken  at  St.  Leonards,  the  other  at  Sydney. 
Assigning  these  to  D.  nana^  Thomas^  further  writes  : — **  The 
two  specimens  of  '  D,  unieolor '  mentioned  by  Krefft  came 
from  the  near  neighbourhood  of  Sydney,  and  I  have  no  doubt 
that  both  escaped  from  captivity,  as  the  species  has  otherwise 
never  been  recorded  from  the  mainland,  while  it  is  at  the  same 
time  to  be  found  in  the  collection  of  almost  every  dealer  in  live 
animals." 

On  the  sixth  of  October  last,  the  Trustees  of  the  Australian 
Museum  received  from  Mr.  T.  Goldby,  of  Grosse's  Plains* 
Jindabyne,  an  example,  which  I  also  identify  with  D.  nana.  It 
differs  from  typical  specimens,  however,  in  having  in  each  side 
a  very  pronounced  dark  band  from  the  nose  to  beyond  the  eye. 
The  little  animal  was  taken  from  a  log  near  the  Snowy  Biver, 
in  the  midst  of  the  country  where  the  Tasmaniau  fauna  is  most 
richly  represented  on  the  continent.  Though  I  cannot  claim  this 
occurrence  as  grounds  for  definitely  including  Dromicia  in  our 
fauna,  it  is  not  at  all  improbable  that  representatives  may  still 
exist  in  the  Tasmanian-lUce  climate  of  the  Australian  Alps. 

Edgar  R.  Wafte. 

1  E.  A.  Smith— Jonm.  of  Malao.,  iz.,  pt.  4,  1902,  p.  110. 

s  Thomas— Brit.  Mub..  Cat.  Maraup.  and  Monotr.,  1888,  p.  141. 

8  Thomas— Xoc.  cit,  p.  146,  footnote. 
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EXPLANATION  OF  PLATE  Vin. 


Ctclolituitss  BOWNINGKrerS.  Eth,  JU, 

Fig.  1.    Sub-compressed  cast  in  mudstone  showing  the  whorls  in 
contact. 

„     2.    Specimen  partly  compressed,  partly  in  the  round ;  the  former 
,  portion  exhibits  the  whorls  in  contact,  the  latter  the 

original  convexity,  and  the  costee. 

yf  3.  The  convex  portion  of  Fig.  2  detached,  exhibiting  the  dorsal 
contact  furrow. 

,,     4.    Side  view  of  Fig.  3. 

.„     5.    Ventral  view  of  one  portion  of  Figs.  3  and  4. 

„  6.  Similar  view  of  the  other  portion  of  Figs.  3  and  4.  Both 
these  figures  (5  and  6)  exhibit  the  strongly  marked 
hyponomic  sinus. 

„     7.    Section  of  Figs.  3  and  4. 
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Plate  VIII. 


_ 


FRANK  R.  LEGGATT.  del.. 
Svdnev. 


Patterson.  Shugg  &  C<y.'^K'^\ 
Melfottg^-    ] 
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EXPLANATION  OF  PLATE  IX. 


NyCTERIBIA   PTER0PU8,   Saimborr. 

Fig.  1.  Male,  from  above. 

2.  „     profile. 

3.  ,,      abdomen,  ventral  view 

4.  ,,     6th  segment,  profile. 

5.  „      head,  from  the  side. 

6.  ,,     tarsus,  profile. 

7.  yy     tarsas,  from  beneath. 

8.  Female,  head  from  behind. 

9.  ,.      head  from  the  front. 

10.  ,.      lateral  thoracic  pectinated  process. 

11.  ,,      gravid,  from  beneath. 

12.  ,,      abdomen,  normal  from  above. 

13.  „      abdomen,  gravid  from  above. 

14.  ,,      extremity  of  abdomen,  showing  anal  aparatus 
(All  figures  drawn  by  aid  of  an  Abb^  camera.) 
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Plate  TX. 


W    J.    RAINBOW,  del.. 
AuM.  Mus. 
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EXPLANATION  OF  PLATE  X. 


NiOBB?  #p.  ind. 

Pig.  1.    Pypidium,  laterally  distorted. 
„     2.    A  similar  specimen. 
„     3.    Pygidium  of  the  natural  form. 

DiKELOCBPHALUS   FL0RBNTINBN8I8,  Eth,  fiL 

,,     4.    Pygidium  exhibiting  segmentation  and  one  caudal  spine. 

Obthis  lbnticularis,  Wahlenberff? 

7? 

Q  >  Casts  in  various  states  of  preservation. 

9) 

6    Costce  enlarged  showing  birfurcation. 
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Platk  X 
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#J4 
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PRANK  R.  LEGGATT.  del.. 
Svdnev. 


Patterson.  Shugg  &  Co.. 

Melbourne. 
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EXPLANATION  OF  PLATE  XI. 


Ctclochila  AUSTRALASiiE,  Don,,  and  Thopha  SAOCATA,  AmifoL 
Fig.  1.    In  cfltp.,  side  view. 

Ctclochila  Australasia  Don. 
,,     2.    Male. 

Thopha  saccata,  Amyot. 
„     3.    Female. 
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HENRY  BARNES.  Junr.  Photo.  Electric  Photo-Engr.  Co.  Ltd.. 

Aust.  Mus.  S\daaM^ 
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EXPLANATION  OP  PLATE  XH. 


Locality  map  showing  position  of  Knringai  Staif  Station. 
Scale  : — One  mile  to  one  inch. 
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EXPLANATION  OF  PLATE  XIH. 


1*he  greater  portion  of  a  eroap  of  petroglyphs  at  Kuringai  Staff  Station, 
about  four  and  a  half  mil^sfrom  Hornsby  Junction,  Northern  Railway  line. 

Scale: — About  balf-an-inch  to  one  foot.  _ 
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Plate  XIII. 


EDGAR  R.  WAITE.  del.. 
Aust.  Mus. 


Elcclrjc  Pholo-Engr.  Co.  Ltd.  ^ 

,0F' 
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EXPLANATION  OF  PLATE  XIV. 


C0PBOLITB8. 

Fig.  1.    Sub-pyrifonn  mass,  showing  tiiaces  of  convolutions. 
„     2.    More  or  less  fusiform  mass,  with  slight  traces  of  conyolnti^ns, 
;,     3.    Oblong  coprolite  somewhat  constricted. 

NODULBS. 

Fig.  4.    Irregularly  shaped  mass  of  limonite,  with  roughened  and  part- 
ially cavernous  surface. 
„     6.    Spherical,  smooth  and  shining  body.       ^ 

TUBVBCLS. 

Fig.  6.    Tubercle,  side  view. 
„     7.  M        posterior  view. 

„     8.  „        anterior  view. 

NUCULA  SSJUOATA,  "Eth,  fil. 

Fig.  10.  Cast  in  limonite,  lateral  view. 
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FRANK  R.  LrCiGATT,  del.. 
Svdncv. 
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EXPLANATION  OP  PLATE  XV. 


NODULBS. 


Fig.  1.  IrregularlyHiliaped  limonite  nodule. 
„    2.    Befm-ahaped,  smooth  and  shining  limonite  nodnle. 

AySLLANA  0ABOLSN8I8,  Eik.JtL 

Fig.  3.  Cast  in  limonite,  dorsal  view. —  X  2. 
„  1 1 .  The  same  cast,  yentral  view. —  X  2. 
„    4.    Sculpture,  highly  enlarged. 

NUCULA  8SJUOATA,  Eth.  fil, 

„    6.    Limonite  internal  cast  of  united  valves,  with  hinge-line  and  teeth* 
-XIJ. 

PtTCHOCEBAB  (?)  CLOBTKBOIDB8,  Eth,  fil. 

Fig.  6.  Limonite  cast,  lateral  view,  showing  the  three  limbs — X  2. 
,.  7.  Similar  specimen,  with  the  youngest  limb  hidden. —  X  2. 
„    8.    Similar  specimen,  OKhibiting  the  contact  furrow  cm  the  dorsum 

of  the  second  limb. — X  2. 
„    9.     Similar  specimen,  showing  the  cross-section  of  the  three  limbs. — 

X  14. 

SoAPHiTBS  CRUoironxn  Eth.  fil. 
Fig.  10.  Sculpture,  lighly  enlarged. 
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FRANK  R.  LEGGATf.  del.. 
Svdncv. 


Electric  Photo-Engr.  Co/^LS^p^T^ 
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EXPLANATION  OF   PLATE   XVL 


Nest  of  Gnttated  Bower  Bird,  Chlamifdodtra  guttata,  Gould. 
(Abont  one-third  natural  tise.) 
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H    BARNES   photo..  Electric  PhotoEngr.  Co.  Ltd.. 

Auit.  Mus.  Svdfuat;^ 
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ADDITIONS   TO  THB   FISH-FAUNA  of   LORD   HOWE 
ISLAND,  No.  4. 


•;.'' 


By  Edgar  R.  Waitb,  F.L.S.,  Zoologist. 

(Plates  zyii.-xxiy.,  and  fig.  32.) 

In  my  last  oontribation  I  wrote^ : — '*  Towards  the  end  of  the 
year  I  hope  to  spend  two  or  three  weeks  on  Lord  Howe  Island, 
for  the  parpose  of  studying  the  fishes,  and  in  a  more  thorough 
manner  than  was  possible  on  the  occasion  of  my  short  and 
unprepared  visit  in  1898." 

After  two  days  steaming  from  Sydney,  I  arrived  at  the  island 
on  3rd  December,  1902,  by  the  S.S.  "  Tambo,"  together  with 
Mr.  A.  !R.  McGulloch,  who  accompanied  me  as  an  assistant.  It 
was  our  intention  to  return  by  the  S.S.  ''Titus,"  due  at  the 
island  about  December  20th,  but  she  did  not  put  in  an  appear- 
ance until  Christmas  Day,  and  was  then  seen  about  nine  miles 
outside  the  reef  in  a  lumpy  sea.  Owing  to  the  entire  absence  of 
any  shelter,  landing  is  difficult  and  dangerous  in  heavy  weather, 
we  were  not  therefore  surprised  when  the  vessel  hoisted  a  signal 
and  turning  westward  made  for  Sydney.  I  was  thus,  for  the 
second  time,  left,  contrary  to  my  intentions.  We  finally  got  away 
by  the  "  Tambo  "  on  her  return  from  the  New  Hebrides,  arriving  in 
Sydney  on  January  21st.  What  had  thus  been  organised  as  a 
private  holiday,  in  which  my  wife  and  son  participated, 
encroached  upon,  and  terminated  in  official  time.  Our  enforced 
stay  was  not  however  a  matter  for  regret  as  the  general  con- 
ditions proved  much  more  propitious  during  the  second  period, 
and  we  were  in  consequence  able  io  work  more  satisfactorily 
and  with  much  better  results. 

Unfortunately  at  no  time  were  the  tides  wholly  favourable,  we 
were  thus  unable  to  work  the  outermost  portion  of  the  reef,  and 
it  BO  fell  that  when  the  tides  were  lower,  heavy  weather  inter- 
fered with  collecting. 

In  addition  to  the  usual  fishing  ^^r,  nets,  lines,  traps,  etc., 
we  had  an  ample  supply  of  explosives  and  poisons,  and  for 
permission  to  use  these  otherwise  illegal  methods,  I  wish  to 
express  my  thanks  to  the  Fishery  Commissioners  of  New  South 
Wales.    I  have  also  to  thank  Messrs.  Keele  and  Cameron  of  tht 


1  Waite— Rec.  Aust.  Mus.,  v.,  1903,  p.  20, 
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Harbour  and  Rivers  Brancli  of  the  Works  Department  for  the 
loan  of  an  electric  sparking  machina  This  obviated  the  use  of  a 
time-fuse  in  firing  explosives,  and  rendered  their  use  comfortable 
and  harmless  in  comparatively  inexperienced  hands.  In  the 
South  Sea  Islands  the  natives  are  constantly  using  dynamite  and 
frequently  come  to  grief  by  their  economy  in  firing  with 
dangerously  short  fuses.  A  collector  there  may  always  rely  on 
ready  assistance.  At  Lord  Howe  Island,  on  the  contrary,  where 
there  are  no  natives,  a  collector  must  manipulate  his  own 
explosives  and  thus  finds  an  electric  discharger,  possibly  cumber- 
some, but  certainly,  as  I  have  said,  comfortable. 

In  the  matter  of  poisons  I  have  to  thank  my  esteemed  corres- 
pondent. Dr.  David  S.  Jordan,  President  of  the  Leland  Stanford 
Jr.  University,  California,  for  valaable  advice  in  their  selection 
and  method  of  application.  In  the  rock  pools  their  use  was 
invaluable  and,  as  the  following  pages  will  indicate,  responsible 
for  many  of  the  novelties  obtained. 

In  this  connection  also,  a  fine  meshed  net  (prawn  net)  was  of 
great  service.  The  pools  on  the  east  side  of  the  island  fre- 
quently so  communicate  with  one  another  as  to  form  a  chain, 
consisting  of  a  series  of  deep  pools  connected  by  shallow 
passages.  On  selecting  a  pool  for  work,  it  was  first  necessary  to 
close  the  passages,  a  net  proving  the  best  medium. 

Fishes  found  in  rock  pools  are  broadly  divisable  into  two 
classes,  namely  accidental  and  permanent.  The  former  comprise 
those  free  swimming  species  which  happen  to  be  in  the  pool  as 
the  water  recedes,  and  are  thus  imprisoned  until  the  rise  of  the 
next  tide.  The  pools  always  contained  a  fair  number  of  these 
accidental  denizens:  when  disturbed  such  fishes  rush  wildly 
about  seeking  some  outlet  they  know  not  where,  a  characteristio 
I  have  elsewhere  detailed.' 

The  rock-pool  fishes  proper,  pass  a  very  different  existence, 
when  surprised  or  incommoded  by  the  poison,  they  at  once- hide 
themselves  in  a  crevice,  under  a  rock  or  among  seaweed,  or  if 
the  pool  be  one  of  a  chain  they  may  rush  straight  for  a  passage, 
and  finding  this  barred  make  for  a  smaller  one  which  perchance 
escaped  our  eye.  They  are  so  obviously  at  home  and  know 
every  stone  and  angle  in  the  pool  that  possibly  numbers  never 
leave  the  identical  pool  in  which  they  were  bred. 

Although  apparently  of  frail  structure,  these  little  fishes  have 
wonderful  powers  of  stemming  the  force  of  an  inrushing  wave. 
This  was  especially  noticeable  in  the  case  of  Olyphisodim  and 
Farma,  easily  watched  by  means  of  the  water  telescope :  they 
certainly  revelled  in  the  tumbling  waters,  and  though  perhaps 

a  Waite— Proc.  Linn.  Soc.  N.8.  Wales,  (2),  ix.,  1894,  p.  217. 
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temporarily  swept  baok,  speedily  regained  their  position.  To 
the  uninitiated  I  may  mention  that  the  water  telescope  or  water 
glass,  as  it  is  also  called,  is  simply  a  vessel  with  a  glass  bottom, 
which,  when  placed  on  the  surface  of  the  water,  instantly  stops 
the  ripple  and  enables  one  to  see  clearly  to  considerable  depths. 
A  ripple  on  the  water  prevents  the  fishes  from  seeing  upwards 
beyond  the  surface,  just  as  it  does  our  seeing  below  it.  Similarly 
the  water-glass  provides  a  window  for  the  fishes,  a  circumstance 
which  was  readily  availed  of;  the  beautiful  Pomacentrids  in 
especial,  thrusting  their  snouts  against  the  glass. 

The  introduction  of  poison  into  a  pool  produces  a  different  be- 
haviour among  the  various  inhabitants.  What  I  have  previously 
called  the  accidental  denizens  such  as  Mugil,  Atherina,  Kuhlia,^ 
etc.,  died  in  the  open.  Rook  fishes  such  as  Epinepheltu,  Girelki, 
etc.,  sought  hiding  places,  vacated  echinoderm-holes  being 
favourites,  for  it  may  be  mentioned  that  these  Invertebrates  are 
very  sensitive  to  poison  and  leave  their  retreats  with  surprising 
alacrity,  exceeded  however  by  the  crabs.  Anemones  close-up, 
loosen  their  hold  and  fall  off  the  rock  or  weed.  Blennies 
{SalanaSy  Petroscirtes)  promptly  left  the  water  where  possible,  and 
skipping  over  the  rooks  attempted  to  reach  other  pools.  Eels 
gave  us  the  most  trouble ;  so  openly  is  the  coral  rock  massed 
together  that  it  abounds  in  holes  and  crevices,  which  furnish 
hiding  places  or  the  means  of  escape  for  the  sinuous  eels.  By 
breaking  away  the  rock  with  a  crowbar  we  secured  a  few 
examples,  these  being  however  but  a  small  proportion  of 
those  seen. 

The  principal  bait  used  by  the  islanders  for  line  fishing  is  the 
larva  of  a  large  longicom  beetle,  (Agrianome  gemella^  Pascoe) 
and  no  one  would  think  of  fishing  without  first  obtaining  a 
supply.  These  larvas  are  found  in  dead,  though  still  hard  w<x>d, 
and  an  axe  is  necessary  for  their  extraction.  They  are  extremely 
common  and  appeared  to  particularly  infest  the  banyan  trees. 
The  grub  when  full  grown  is  nearly  as  large  as  one's  thumb  and 
the  skin  only  is  used  on  the  hook,  the  juicy  contents  being 
squeezed  out,  and  used  as  ''  berley,"  (an  Australian  term  for 
ground  bait).  Crabs  also  furnish  bait  and  in  consequence  of  its 
habit  of  running  over  the  rocks  abov^  water  mark,  ChrapMus 
variegatusj  Fabricius,  is  the  species  usually  obtained ;  the  legs 
and  shell  are  torn  off  and  the  body  only  placed  on  the  hook. 

In  writing  on  the  Flying  Fish  (Exonautes  rondeletii)  I 
mention  the  presence  of  sea  birds  on  the  Admiralty  Islets. 
On  the  occasion  of  our  visit,  which  was  fortunately  in  the 
breeding  season,  the  birds  were  present  on  and  around  the  islets 
in  countless  myriads. 
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Thongh  fishes  teem  in  the  waters,  the  amoant  oonsumed  per 
day,  and  every  day,  must  be  measured  by  tons. 

I  should  be  extremely  loth  to  advocate  any  wanton  destruction, 
yet  if  Lord  Howe  Island  is  to  become  a  fishing  ground  for  New 
South  Wales,  the  question  of  bird-life  will  be  one  to  seriously 
engage  attention.  The  date  of  our  visit  to  the  islets  was 
December  10th,  at  which  time  the  following  species  were 
breeding : — 

Wide- Awake  ...     Sterna  fuUginosa^  Gmelin. 

Noddy  ...     Anous  stoUdiis^  lA\Tiii2d\xA. 

Blue  Billy  ...     Anous  cinereu9yQoxx\d. 

Small  Mutton  Bird...     Puffinus  cklororhynchus.  Lesson. 

Gannet  ...     Sula  q/anops,  Sundevall. 

The  large  Mutton  Bird,  Puffinus  cameipet,  Gould,  and  the 
Bo's'n  Bird,  Phceton  ruhricauda^  Boddaert,  were  also  breeding 
on  the  main  island.  The  determinations  are  made  by  Mr.  A.  J. 
North  and  the  vernacular  names  are  those  employed  by  the 
islanders. 

This  contribution  does  not  include  notices  of  all  the  fishes 
obtaihed  during  our  visit  to  the  island,  but  those  only  which 
prove  to  be  new  to  the  fauna  or  upon  which  some  observations 
were  made.  On  the  other  hand,  several  species  not  obtained  are 
mentioned  mainly  for  the  purpose  of  delineation.  As  a  result  it 
will  be  seen  that  nearly  all  the  species  known  from  the  island 
are  now  figured. 

A  few  of  the  accompanying  illustrations  are,  as  on  previous 
occasions,  my  own  productions,  the  greater  number  were  however 
prepared  by  my  assistant,  Mr.  A.  B.  McOulloch,  whom  I  have 
specially  trained  for  the  work.  The  drawings  were  made  under 
my  immediate  supervision  and  may  therefore  be  relied  upon  for 
accuracy  of  detail  and  general  proportion. 

On  October  20th,  1903,  nine  months  after  our  return,  the  fine 
steamer  '*  Ovalau,"  while  proceeding  from  Norfolk  Island  to 
Lord  Howe  Island  took  fire,  and  following  an  explosion  sunk  off 
the  latter  island,  in  twelve  fathoms.  During  the  present  month 
(January,  1904)  certain  salvage  was  effected  by  Captain  J. 
Weston,  dynamite  being  largely  used  for  the  work.  The  ex- 
plosives killed  many  fishes,  a  selection  of  which  was  placed  in 
the  hands  of  Mrs.  T.  Nichols,  who  kindly  preserved  them  for  trans- 
mittal to  the  Trustees. 

One  known  species  is  thus  added  to  the  fauna,  and  several 
specimens  of  other  species,  larger  and  finer  than  previously 
received,  are  included.  The  thanks  of  the  Trustees  are  due  to 
Mr.  Weston  for  his  kindness  in  thus  collecting  the  fishes  and 
bringing  them  to  Sydney, 
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The  following  is  an  epitome  of  the  contents  of  this  contribation 
to  the  fauna. 

The  following  seventeen  known  species  have  not  been  previoosly 
recorded  from  the  island : — 

CarcharhintM  meniaorrah,  Valenciennes, 
*Qymnothorax  thyrsoidea,  Kichardson. 
„  nubtluSf  Richardson. 

„  flavimarginatiis,  Kuppell. 

Trdchtnocephalus  myopSf  Forster. 
Myctophum  phengodes^  Liitken. 

„  opalinumy  Goode  and  Bean. 

,.  hygomii^  Liitken. 

„  reinhardtii,  Liitken. 

*Exonaute8  roiideletu,  Cuvier  and  Valenciennes. 
Bathystethua  cultratus^  Forster. 
Ciibiceps  gracilis,  Lowe. 
Epinepheltis  rhyncholepis,  Bleeker. 
Genyoroge  bengalensis,  Bloch. 
Anampaes  diadematuSj  Riippell, 
Sebastopsis  guamensis,  Qnoy  and  Gaimard. 
Tripterygion  nigripenne^  Cuvier  and  Valenciennes. 
The   species  marked   with   an   asterisk   respectively    replace 
MuToena    afra^   Bloch,    and    JExoccetus    dovii^    Gill,    incorrectly 
identified  from  the  island. 

Ten   species    are   described   as  new,  those  marked    with  an 
asterisk  being  regarded  as  types  of  new  genera : — 
Muranichthys  nicholsce, 
QymTwthorax  chalazius, 
Notoscopelus  ejectuSf 
Dasyscopelus  naufragus, 
*Xenogramma  carinatum^ 

Fsetcdomonacanthus  analisy 
*Allogobius  viridis^ 
*Limntchthy8  fasctatus^ 
^Lepadichthys  frenatusy 
Tripterygion  rufopileum^ 

In  addition  to  the  above  the  following  are  figured  for  the  first 
time : — 

^thoprora  perspicillata,  Ogilby. 
Hoicella  brodiei,  Ogilby. 
Bathystethus  cultratus,  Forster. 
Schedophilus  maculatus^  Giinther. 
Apogon  chrysurus^  Ogilby. 
Girella  cyanea,  Macleay. 
Aphdactylus  etheridgii,  Ogilby. 
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Parma  polylepts,  Giinther. 
Glyphisodon  poly  acanthus^  Ogilbj. 
Gobius  ceolosoma,  Ogilby. 
Diplocrepis  costatus^  Ogiiby. 
Petroscirtes  iceliiy  Ogilby. 
jyinematichthys  longifilis^  Ogilby. 

Carchabhinus  MEKISOBEAH,  Valenciennes, 

Carcharias  menisorrah,    Valenciennes,    in    Miiller    and  Uenle, 
PlagioBtomen,  1838,  p.  46,  pi.  xvii. 

Sharks,  up  to  four  feet  in  length,  are  by  no  means  uncommon 
in  the  lagoon,  but  no  one  has  been  known  to  be  attacked. 
While  indulging  in  our  early  morning  and  occasional  evening 
swim  they  were  never  seen  nor  thought  of,  but  their  presence  was 
occasionally  indicated  at  night  by  a  long  phosphorescent  glow, 
when  two  examples  about  three  feet  in  length  were  caught. 
Angling  from  the  jetty  for  salmon  {Arripis  tirutta,  Bloch  and 
Schneider),  which  afforded  good  spcft-t,  the  whole  shoal  would 
suddenly  disappear,  and  the  presence  of  a  shark  would  supply 
the  reason,  or  li  not  actually  seen,  its  proximity  was  sufficiently 
suggested.  Outside  the  reef,  sharks  were  very  commonly  seen 
and  of  much  larger  size  than  those  within.  One  school,  in 
attendance  on  the  steamer  while  at  anchor,  numbered  about 
thirty,  individuals  of  which  must  have  measured  twelve  feet  in 
length.  We  caught  several  which  proved  to  be  of  the  same 
species  as  those  taken  inside  the  lagoon.  They  were  pale  ashy- 
grey  above  and  lighter  beneath,  appearing  most  conspicuous  in 
the  deep  blue  water  and  visible  when  several  fathoms  below  the 
surface. 

With  the  exception  of  the  next-named,  Carcharhxnus  menisorrah 
was  the  only  shark  met  with,  though  the  inhabitants  report  an 
occasional  Tiger  Shark.  Ogilby'  writes: — "I  am  convinced 
that  Galeocerdo  rayneri  and  Careharodon  rondeletii  will  prove  to 
be  the  most  abundant  of  the  large  sharks."  The  first-named,  as 
1  have  indicated,  very  probably  occurs  off  the  island,  but  the 
latter  should  be  removed  from  the  list  (until  authenticated)  in 
favour  of  the  abundant  species  I  now  record. 

C  menisorrah  was  recognised  from  Australia  (NewhoUand) 
by  Miiller  and  Uenle.  The  locality  was  however  not  included  in 
the  British  Museum  Catalogue,  which  probably  accounts  for  its 
omission  from  Australian  lists. 

The  islanders  told  me  that,  two  or  three  miles  outside  the  reef , 
«  Ogilby— Aust.  Mus.  Mem.,  a,  1889,  p.  62. 
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sharks  are  to  be  found  "  in  thousands."  If  so  there  should  be 
opening  for  a  good  industry  in  sharks*  fins.  At  present  there  is 
no  boat  on  the  island  large  enough  to  engage  in  sach  work 
exo^t  in  the  calmest  weather,  and  as  sudden  squalls  are  not 
infrequent,  it  is  not  safe,  at  any  time,  to  venture  far  from  the 
shelter  of  the  lagoon,  in  the  small  boats  available. 

IsiSTius  BBASILIIN8IS,  Quoy  and  Oaimard, 

Scymnua  brasiliensisj  Quoy  and  Gaimard,  Voy.  *'  Uranie.,"  Zool, 
1824,  p.  198. 

In  1900 1  first  recorded  this  species  for  the  island*  and  now 
chronicle  a  second  example:  this  was  caught  by  Mr.  Bobert 
Thompson,  with  hook  and  line,  and  handed  to  us  by  Mrs. 
Nichols.  It  is  a  female  and  somewhat  smaller  than  the  previous 
specimen,  a  male,  measuring  342  mm.  in  length ;  it  is  similarly 
coloured  and  likewise  possesses  thirty-one  teeth  in  the  lower  jaw 

I  have  followed  authors  in  assigning  the  name  to  Quoy  and 
Gbiimard,  though  these  writers  credit  it  to  Guvier.  Of  the  ^'Kegne 
Animal  **  the  only  edition  available  to  Quoy  and  Gaimard  in 
1824  was  the  first  (1817),  this  does  not  contain  the  species  and 
I  have  been  unable  to  find  it  described  in  any  other  of  Guvier's 
writings.  It  is  possibly  an  unpublished  museum  or  manuscript 
name  and  should  therefore  be  attributed  to  the  authors  who  first 
described  the  species. 

Dastatis,  sp. 

Pulling  across  the  lagoon  one  day,  I  noticed  a  large  Sting 
Ray  lying  on  the  bottom  m  about  a  fathom  of  water.  By 
means  of  the  water-telescope  I  was  able  to  see  the  ray  very 
clearly.  Some  weeks  later  Mr.  George  Nichols  while  fishing  in 
the  lagoon,  discovered  a  ray  and  by  means  of  an  oar,  drove  it 
beachwards  for  a  considerable  distance.  After  landing  and 
returning  with  a  harpoon,  he  was  unfortunately  not  able  to 
again  locate  the  monster ;  in  common  with  others  he  tells  me 
that  similar  rays  are  not  infrequently  seen  in  the  lagoon. 

Plotosus  anouillaris,  Block. 

Flatystacua    anguillaria^    Bloch,    Nat.   ausl.  Fische,   viii.,  1794, 
p.  61. 

When  originally  recorded  from  the  island,  this  species  was 
described  as  being  abundant,  a  statement  I  can  fully  confirm. 

At  the  north  end  of  the  lagoon  are  small  masses  of  seaweed 
*  Waite— Bee.  Aust.  Mus.,  iii.,  1900,  p.  195,  figs.  1-2, 
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three  or  four  feet  in  diameter,  their  fronds  oscillate  in  the  wash 
of  the  waves  and  at  low  tide  are  barely  covered.  Occasionally 
when  wading  throagh  the  water  one  such  apparent  mass  of  sea- 
weed will  be  noticed  to  become  active  and  pass  slowly  over  the 
sand.  After  the  first  investigation  of  such  phenomenon  this 
moving  mass  is  known  to  consist  entirely  of  the  striped  cat-fish. 
Though  the  water  telescope  reveals  the  striking  markings  of  the 
species,  the  unaided  eye  perceives  the  regpilar  yellow  stripes  only 
as  disconnected  patches  rendered  irregular  by  the  ever-present 
ripple  on  the  water.  The  resemblance  to  the  seaweed  becomes 
thus  so  complete  that  I  imagine  great  protection  is  obtained  from 
the  attacks  of  Gannets  and  other  birds  to  whom  the  fish 
would  fall  an  easy  prey  in  such  shallow  water.  The  wavelet- 
broken  lines  on  the  fish,  supply  the  reflections  of  light  cast  by 
the  crinkled  seaweed  and  render  the  illusion  complete. 

It  may  be  that,  in  the  water,  the  conspicuous  markings  are  of 
"  warning "  import :  such  would  secure  immunity  from  the 
attacks  of  other  fishes,  but  would  scarcely  apply  to  birds  to 
whose  eyes  they  would  lose  the  warning  appearance. 

By  wading  behind  one  of  these  fish-masses  they  may  easily  be 
driven  into  very  shallow  water  and  caught  with  hand  nets.  They 
move  slowly  and  keep  in  a  compact  mass  separating  only  when 
the  net  is  dashed  against  them,  soon  to  re-unite.  In  large 
shallow  pools,  left  by  the  receding  tide,  congregations  of  smaJl 
individuals  are  common  ;  when  much  harassed  they  hide  in  the 
seaweed,  or  scattering,  conceal  themselves  under  stones,  shelters 
not  provided  on  the  sandy  shores  of  the  lagoon. 

This  fish  is  usually  quoted  as  Plotosus  arah,  Forskal,'  but  it 
may  be  noted  that  Forskal  did  not  name  ^it,  the  word  "  Arab," 
being  merely  a  form  of  **  Arabia "  in  reference  to  the  native 
name  Boa  or  Buja.  Bleeker  in  1863  first  used  the  word  Arab  as 
a  specific  name,  crediting  it  to  Forskal,  but  Bloch  had  already 
named  the  fish  Platystacus  anguiUa/ris,  which  should  therefore  be 
used  ;  it  is  not  jeopardised  by  Silurus  anguiUarii^  linnasus. 

MUR^NICHTHTS  NICHOLS^:,  sp,  flOV. 

(Plate  xvii,  fig.  1.) 

Head  pointed,  one  eighth  of  the  total  length,  a  sac  on  the 
throat ;  anterior  nostril  in  a  tube  close  to  the  lip  ;  owing  to  the 
presence  of  a  number  of  large  pores  the  position  of  the  posterior 
nostril  cannot  be  defined.  Cleft  of  mouth  one  fourth  the  length 
of  the  head  ;  eye  situated  above  its  posterior  fourth,  its  diameter 
2*0  in  the  length  of  the  snout.     Gill  opening  very  small,  round, 

'  Forskal—Descr.  Anim.,  1776,  p.  xn,,  no.  86. 
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sitaated  in  the  lower  half  of  the  head  but  widely  separated  from 
its  fellow.  Teeth  of  both  jaws  Btout,  those  of  the  upper  in  a 
double  series.  Upper  jaw  much  the  longer,  a  row  of  large 
distant  pores  along  the  margin  of  each  lip  and  others  on  the  top 
of  the  head ;  head  and  trunk  together  three-fourths  the  length  of 
the  tail.  Body  worm-like,  tail  somewhat  compressed,  its  depth 
one-thirtieth  of  the  total  length.  Lateral  line  median,  running 
the  whole  length  of  the  body  and  tail.  Dorsal  fin  very  low 
arisiDg  well  in  advance  of  the  vent,  but  nearer  to  it  than  to  the 
end  of  the  snout,  anal  scarcely  higher  than  the  dorsal,  uniting 
with  that  fin  around  the  end  of  the  tail. 

Coloun, — Very  pale  green  when  alive,  colourless  in  formaline. 
Upper  half  of  head  and  body  and  the  whole  tail,  the  lower  part 
excepted,  covered  with  small  black  dots,  producing  a  grey 
appearance.  Clusters  of  larger  dots  occur  at  intervals  near  the 
lateral  line  more  pronounced  on  the  tail  and  tending  to  form 
transverse  bands. 

Length  of  specimen  63  mm. 

It  was  obtained  from  a  poisoned  rock-pool  on  the  western 
side  of  the  island. 

Four  species  of  the  genus  Muranichthys  have  been  recorded 
from  Australian  waters,  M,  australis^  Macleay,^  M,  brevicsps^ 
Giinther,'  M.  macropteruSj  Bleeker,®  and  if.  gymnotuB^  Bleeker  • 
For  the  first  named,  Ogilby^^  proposed  a  new  genus  Scolecenehelys 
in  reference  to  its  slender  proportions :  this  species  is  known 
only  from  Port  Jackson.  In  M,  hreviceps  from  Tasmania  and 
M,  macropterus  from  Amboyna  and  Victoria  (fde  Klunzinger) 
the  dorsal  fin  arises  nearer  the  head  than  the  vent,  while  in  M, 
gymnotus  from  Amboyna  and  Port  Jackson  it  arises  opposite  to 
the  vent.  In  M.  nicholsa  the  origin  of  the  dorsal  fin  is  nearer 
the  vent  than  the  head.  Of  all  described  species  it  most  nearly 
approaches  M.  gymnopterus^  Bleeker,"  the  fins  are  however, 
much  lower,  and  in  none  do  I  find  mention  of  the  sac  under  the 
throat. 

In  grateful  recognition  of  the  many  kindnesses  received,  1 
have  pleasure  in  associating  with  this  fish,  the  names  of  Mrs. 
T.  Nichols  and  her  daughters. 


«  Macleay— Proc.  Linn.  Soc.  N.S.  Wales,  vi.,  1881,  p.  272. 

T  Giinthei^Ann.  Mag.  Nat.  Hist.,  (4),  zvu.,  1876,  p.  401. 

»  Bleeker— Act.  Soc.  Sci.  Indo.  Neerl.,  ii.,  1867,  (Amboina  ii.),  p.  91. 

»  Bleeker— ioc.  cU.,  p.  90. 

w  Offilby— Proc,  Linn.  Soc.  N.S.  Wales,  xxii,,  1897,  p.  246. 

"  BTeekei>-yerh.  Bat.  Gen.,  zxv.,  1852,  Muraen.  and  Symbr.,  p.  52. 
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Gtmkothorax  thtbsoidea,  Richardson. 

Murcma  thvrsoidea,  Biohardson,  Voy.  "  Sulphur,"  Icbth.,  1844, 
p.  111. 

This  is  the  commonest  eel  of  the  island  and  was  originally 
recorded^^  as  Murcena  afra^  Bloch.  Being  unable  to  reconcile  it 
with  that  species,  and  not  having  en  authentic  example  for  com- 
parison with  the  island  form,  1  forwarded  a  specimen  of  the  latter 
to  Dr.  O.  A.  Boulenger,  who  kindly  writes : — *'  The  fish  you  sent  me 
difEers  much  from  Gymnothorax  afer  (specimens  from  the  Niger, 
and  others),  which  has  a  much  longer  snout,  and  longer  sharper 
teeth.      I  refer  it  to  0.  thyrsotdea,** 

Giinther  associates  the  figure  published  by  Bichardson  as 
Murana  thyrsoidea,  with  Qymnotkorax  makaisartetms,  Bleeker, 
and  considers  that  Bleeker's  O,  prosopeion  is  a  synonym  of  0. 
thyrsoidea,  1  may  mention  that  the  mucous  which  clothes  the 
body  of  this  eel  is  transparent,  and  no  great  colour  change  takes 
place  during  preservation. 

As  Gymnothorax  afer  has  appeared  in  the  literature  of  the 
island,  and  is  also  recorded  from  New  South  Wales,  a  few 
remarks  on  the  mainland  species,  so  identified,  may  not  be  out 
of  place. 

Gymnothorax  afer  was  first  recorded  from  Sydney  by 
Giinther,"  and  subsequent  writers  have  applied  the  name  to  our 
common  green  eel.  I  have  never  recognised  (?.  ajer  on  our 
coast,  and  refer  the  common  species  to  G,  pra^na^  Richardson.'* 
When  first  removed  from  the  water  it  is  always  (as  recorded  by 
Bichardson,  and  noted  by  others)  of  bright  green  colour,  and,  in 
tint,  exactly  resembles  a  common  green  seaweed  {Phyllospora 
comosa^  Agardh),  found  among  the  rocks  which  the  eel  frequents. 

This  green  colour  is  entirely  due  to  the  mucous  which  covers 
the  body,  an  interesting  fact  discovered  by  my  assistant,  Mr.  A. 
B.  McCuJloch,  when  preserving  a  recent  example.  When  the 
mucous  is  scraped  away  the  brown  colour  so  characteristic  of 
preserved  examples  is  revealed.  The  colour  is  produced  by 
pigment  and  not  by  the  presence  of  algae  in  the  slime,  a  fact 
ascertained  by  microscopical  examination.  The  origin  of  the 
colour  is  Bot  therefore  comparable  with  that  found  on  the  sloth 
and  discovered  by  Dr.  H,  C.  Sorby  to  be  due  to  the  growth  of 
parasitic  algae  among  the  hairs. 

The  mimetic  colour  of  the  green  eel  can  scarcely  be  regarded 
as  protective,  and  should  rather  bo  considered  as  of  aggressive 
import.  I  do  not  remember  to  have  read  of  an  analogous  instance 

»2  Ogilby— Auflt.  Mus.  Mem.,  u.,  1889,  p,  72. 

18  G<inther-Cat.  Piah  Brit.  Mub.,  viu.,  1870,  p.  124. 

"  Bichardson— Voy. "  Ereb.  and  Terr.,"  Fish.,  1847,  p.  93. 
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of  oolonration  among  fishes,  and  publish  the  interesting  fact  for 
the  benefit  of  those  collecting  data  on  the  subject  of 
"  Animal  Coloration." 

When  the  green  mucous  is  removed,  the  body  generally  pre- 
sents a  brown  colour,  somewhat  lighter  on  the  head.  An 
ill-defined  dark  streak  passes  from  the  snout  on  each  side  to 
behind  the  eye,  the  nostrils  are  margined  with  black  and  the 
angle  of  the  mouth  is  dark.  The  longitudinal  gular  folds 
number  four  or  five  on  each  side.  The  body  markings  are  con- 
fined to  the  lower  half  of  the  body  aud  become  obsolete  behind 
the  vent.  They  take  the  form  of  vertical  dots  which  become 
deeper  ventrally,  the  lower  series  form  closely  set  transverse 
lines  which  extend  across  the  abdomen. 

Gymnothorax  nubilus,  Bichardion. 

Muvfpna  nvhtla,  Richardson,  Voy.  "  Ereb.  and  Terr.,"  Fish.,  1847, 
p.  81,  pi.  xlvi.,  figs.  6-10. 

One  specimen  only  of  this  species  was  obtained.  It  is  a  new 
record  for  the  island  and  was  first  described  from  Norfolk 
Island.  Marine  eels  are  generally  spoken  of  as  snakes  by  the 
islanders  and  are  much  dreaded  on  account  of  the  fearful 
wounds  they  inflict. 

Gymnothorax  flavimarginatus,  Buppell. 

Murana  flavtmarginata,    Riippell,  Atlas,  Beise   Nord.   Afrika, 
Fische,  1828,  p.  119,  pi.  xxx.,  fig.  3. 

This  eel  is  recognised  from  Norfolk  Island  by  Giinther  and  an 
example,  which  I  also  identify  with  the  species,  we  owe  to  Mr. 
W.  S.  Thompson,  It  has  not  been  previously  recorded  fiom 
Lord  Howe  Island. 

Gymnothorax  chalazius,  $p,  nov. 

(Plate  xvii ;  fig.  2.) 

Head  compressed  8  3  in  the  total  length.  The  gape  is  half  the 
length  of  the  head  and  the  eye  slightly  less  than  half  the  snout. 
The  teeth  of  the  upper  jaw  are  arranged  in  two  series,  an  outer 
row  of  small  sub-equal  compressed  teeth  inclined  backwards, 
there  are  twenty-eight  in  each  ramus.  Within  these  is  a  second 
row,  those  anterior  to  the  front  edge  of  the  eye,  nine  in  number 
on  each  side,  are  large,  thrice  the  size  of  the  outer  teeth,  stout 
and  conical,  their  apices  much  bent  backwards,  they  stand  close 
to  the  outer  row  and  are  alternate  with  them.  Posterior  to  the 
front  edge  of  the  eye,  the  inner  series  is  widely  separated  from 
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the  cater  one,  and  consistB  of  about  nine  spaced  slender  and 
almost  straight  teeth  twice  the  length  of  those  of  the  outer  series. 
The  anterior  portion  of  the  mouth  is  further  provided  with  six 
long  lance-like  teeth,  two  in  the  mid  line,  of  which  the  second 
is  the  largest  tooth  in  the  mouth,  and  two  on  each  side  alternate 
to  the  central  ones.  The  vomerine  series  is  not  forked  and  com- 
prises about  twelve  low  conical  teeth  in  a  single  series.  The 
lower  teeth  are  uniserial,  similar  to  the  outer  row  of  the  upper 
jaw,  there  are  six  large  teeth  (canines)  anteriorly,  correspond- 
ing to  those  of  the  upper  jaw.  With  the  exception  of  the 
vomerine  teeth  all  are  movable,  the  canines  and  inner  upper 
teeth  perfectly  depressible.  The  converging  extremities  of  the 
jaws  prevent  the  mouth  being  closed  at  the  sides. 

The  head  and  body  are  2*2  in  the  total  length,  the  tail  1  84  in 
the  same.  The  dorsal  fin  begins  in  advance  of  the  gill-opening 
and  is  not  conspicuously  elevated. 

Colours, — Coffee  brown  all  over  except  the  under  surface  of 
the  body  which  is  yellowish.  The  dark  parts,  the  fins  included, 
are  entirely  ornamented  with  small  white  spots  which  anastomose 
somewhat  on  the  cheeks,  and  are  larger  and  more  widely 
spaced  on  the  tail.  The  posterior  half  of  the  head  and  the  body, 
as  far  as  the  vent,  bear  about  five  rows  of  black  spots,  the  upper 
ones  as  large  as  the  eye,  the  lower  ones  much  smaller. 

Length  of  specimen  415  mm.  A  second  example  differs  only 
in  being  somewhat  smaller,  320  mm.,  and  of  rather  lighter  brown 
colour. 

This  species  bears  some  resemblance  to  Lycodontis  parvi* 
branchioMs,  Fowler,"  but  differs  in  having  the  white  spots 
much  smaller  and  in  eight  or  nine  rows,  inste«id  of  four  only  :  the 
spots  also  extend  over  the  fins.  In  G,  chalazius  the  black  spots 
are  much  larger  than  the  white  ones  and  are  confined  to  the  head 
and  trunk.  In  this  species  also,  the  eye  is  very  much  smaller 
and  the  mandibular  teeth  are  in  a  single  series,  the  gape  of  the 
mouth  is  half  the  distance  of  the  tip  of  the  snout  from  the  gill 
opening,  but  in  the  Hawaiian  species  it  is  a  third  of  the  distance 
only. 

QOKORHTNCHUS  GONOBYSCHUS,  LintUBUS, 

Cyptinua  gonorynchus^  Linnasus,  Syst.   Nat.,  ed.  xii.,  i.,    1766, 
p.  528. 

(Plate  xvii ;  fig.  3.) 

This  fish  is-  by  no  means  uncommon,  and  has  the  habit  of 
burying  itself  in  the  sand  ;  it  is,  as  far  as  I  could  learn,  of  some- 

is  F©wler— Proc.  Acad.  Nat.  Sci.  Phil.,  1900,  p.  494,  pi.  xriii.,  tg  1. 
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what  solitary  habit,  or  at  least  is  not  found  in  large  shoals.  Of 
several  specimens  obtained,  one  is  yoang  and  possesses  an 
ornamentation  different  from  the  adalt.  It  exactly  resembles  an 
unlocalised  example  found  with  New  South  Wales  fishes  in  our 
store  collection  and  also  a  young  example  which  I  identified 
for  Mr.  James  S.  Bray,  of  this  city,  and  which  I  understood 
was  taken  at  Narrabeen,  o£E  our  coast,  constituting  a 
record  for  the  State.  These  young  fishes  have  the  body  of 
a  pale  sandy  colour,  with  no  trace  of  dark  markings  on 
the  fins,  so  characteristic  a  feature  of  the  adult.  The 
lateral  line  is  bounded  immediately  above  and  below  by 
black  spots,  arranged  in  about  sixty-five  pairs,  each  spot  is 
formed  of  an  x-shaped  figure.  The  lower  row  is  continued 
forward  to  below  the  eye,  but  the  upper  row  ceases  far  behind 
the  head.  There  are  also  some  small  spots  on  the  snout  and  a 
few  large  ones  on  the  occipital  region. 

The  umbilicus  is  found  some  little  distance  in  front  of  the 
ventrals. 

This  is  the  fish  Gonorhynchus  greyi  of  Giinther  and  authors 
generally.  The  generic  name  Oonorynchua  was  first  given  by 
uronovius  in  1763,  but  as  his  work  is  non-binomial  the  name 
cannot  be  used  upon  his  authority.  Oonorhynchus  used  in  1846 
by  both  Cuvier  and  Valenciennes,  and  Temminck  and  Schlegel,  is 
antedated  by  Bhynchana^  Richardson,  March,  1845.  I  find 
however  that  Cuvier  republished  the  name  in  1817,  the  reference 
to  which  has  been  omitted  from  Giiuther's  and  subsequent 
catalogues. 

The  first  specific  name,  gonarynchus^  is  usually  credited  to 
Omelin,  but  rejected  on  account  of  the  Scomber  scomber 
principle.  Gknelin  however  but  copied  Linnaeus  who  in  1766 
fixed  the  name  for  all  time,  the  synonomy  therefore  stands  as 
follows: — 

Oeniu  Qonobhtnchus,  Cuvier,  1817. 

QonorynchuM,  Qronovius,  Zoophyl.,  i.,  1763,  p.  55  {non-hinomial). 
Oonornvnchus,  Cavier,  iU>g.  Anim.,  ed.  i.,  1817,  p.  196. 
Ehyncnana,  Eichardson,  Voy.  "  Ereb.  and  Terr/*,  Fish.  1845,  p.  44. 
Oonorhynchus,  Cuyier  and  Valenciennes,  Hist.  Nat.  Poiss.,  six.,  1846,  p. 
207 ;  Temminck  and  Schlegel,  Fauna  Japon.  Pisces,  1846,  p.  217. 

Species  qonobtnohus,  Linnceus, 

Cyprinui  yonorynchue^    linnens,    Syst.  Nat.,  ed.  xii,  i,  1766,  p.    528. 

Gmelin,  in  Linnaeus,  Syst.  Nat.,  ed.  ziii.,  1788,  p.  1422.    Bloch  and 

Schneider,    Syst.   Ichth.,  1801,  p.  443,  pi.  Ixviii.,  fig.  1  {errore  Con- 

orynchusj, 
Cohitit  yonorhynchue,  OronoTins  (ed.  Gray),  1841,  p.  41. 
JRhynchana  yreyi,  Richardson,  loc.  cit.,  pi.  zxix.,  figs.  1-6. 
Oonorhynchus  abhreviatus,  Temminck  and   Schlegel,   loc.    cit,,    pi.  ciii., 

fig.  6. 
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Qonorhynchus  gronoviit  Cuvier  and  Valenciennes,   loc,  cU.  p.   207,  pi. 

dlzviii. 
Qonorhynchus  greyi,  Cnvierand  Valenciennes,  loc^  ctt.,  p.  212.    Gtinther, 

Cat.  Fish.  Brit.  Mns.,  vii.,  1868,  p.  378. 
Oonorhynchu9  brevis,  Ener,  Beise  Novara,  Fische,  1867,  p.  342,  pi.  xvi., 

fig.  1. 

Trachinocephalub  myops,  Forster, 

Salmo  myopa^  Forster,  in  Blooh  and  Schneider,  Syst.  Ichth.,  1801, 
p.  421. 

Though  not  previously  recorded  from  the  island  we  were 
fortunate  in  securing  two  examples  of  this  species ;  they  were 
washed  on  to  Blenkiuthorpe  Beach  during  heavy  weather. 

Family  MYCTOPfflDuE. 

Working  the  lagoon  beach  in  the  early  morning  of  2nd  January, 
we  gathered  a  number  of  representatives  of  this  family.  They 
had  been  throwti  up  during  the  night,  whether  as  a  result 
of  the  stormy  weather  of  the  previous  few  days,  or  driven 
ashore  by  predaceous  fish  we  were  unable  to  ascertain.  We 
visited  the  beach  again  at  night  in  the  hope  of  seeing  examples 
alive,  their  presence  revealed  by  their  luminous  organs,  but  were 
disappointed.  On  the  following  morning  however  we  obtained 
a  further  supply ;  on  both  occasions  the  fishes  came  ashore  in  a 
very  restricted  apace  about  the  middle  of  the  beach,  and 
although  we  traversed  the  whole  strand,  we  found  none  of  the 
Myotophids  very  far  from  the  main  body.  The  (^empelids,  as 
noted  under  Machtsrope,  were,  on  the  other  hand,  found  scattered 
along  nearly  the  whole  beach.  A  large  number  of  the  fishes 
obtained  were  more  or  less  mutilated  by  the  attacks  of  Isopods 
{Sjphwroma)  which  were  present  in  thousands.  Needless  to  say 
we  collected  all  the  fishes  seen,  in  whatever  condition. 

With  two  exceptions,  all  the  species  are ,  identified  with 
described  forms.  Though  large  ocean  tracts  sunder  the  known 
habitats  of  some  of  the  species,  it  is  not  to  be  forgotten  that  the 
continents  set  no  bounds  to  the  wanderings  of  pelagic  forms. 

My  comparisons  have  been  made  with  the  utmost  care  and,  in 
addition,  I  have  had  independent  drawings  made  from  the  island 
material,  and  have  compared  them  with  those  furnished 
respectively  by  Eaffaele,  Liitken,  Goode  and  Bean,  and  others 
who  have  studied  the  members  of  the  family. 

In  the  case  of  one  species,  (If.  hygomii)  Prof,  Dr.  H.  F.  E. 
Jungersen,  of  Copenhagen,  has  obligingly  compared  one  of  our 
specimens  with  the  type,  and  has  not  only  verified  the 
determination,  but  has  also  discovered  that  the  figure  is  not  quite 
accurate  in  features  I  indicated. 
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To  Prof.  Leon  Vaillant,  of  Paris,  I  am  indebted  for  some  notes 
OQ  Baiyaeopelus  cuvieri,  Gastelnaa,  resulting  from  an  examination 
of  the  type  specimen  preserved  in  the  Paris  Mosenm.  The 
information  thus  kindly  supplied  indaces  me  to  consider  our 
specimen  of  Datyscopelus  as  distinct  from  D,  euvieri  with  which 
I  was  at  first  inclined  to  identify  it. 

-^THOPBORA  PERSPICILLiTA,  Ogtlhy. 

^thoprora  pmspicillata^  Ogilby,  Proc.  Linn.   Soc.  N,  S.  Wales, 
xxiii.,  1898,  p.  36. 

(Plate  xviii,,  fig.  1.) 

The  type  specimen  was  "badly  mutilated,  being  almost 
broken  in  two  just  behind  the  termination  of  the  anal  fin,  and 
also  injured  along  the  ventral  surface."  Under  these  circum- 
stances a  partial  redeecription  is  advisable,  and  the  following 
remarks  are  based  upon  six  examples  in  our  collection. 

The  author's  definition  of  the  photophore  groups  does  not 
coincide  with  my  reading  of  them,  I  therefore  enumerate  them 
as  follows : — 

Mandibular.^^Thvee. 

Opercular. — Two,  one  behind  the  extremity  of  the  gape  ;  the 
other,  larger,  above. 

Pectoral, — Three,  an  upper  one  on  a  scale  below  the  lateral 
line,  a  median  one  at  the  base  of  the  fin,  and  a  lower  one  in 
advance  of  the  latter. 

Anterolateral. — ^Three,  one  low,  in  advance  of  the  end  of  the 
pectoral  fio,  one  above  the  front  edge  of  the  ventral  fin,  and 
the  third  slightly  or  mach  lower,  its  vertical  position  being 
variable. 

Mediolateral. — Three,  in  a  straight  sub-vertical  line,  the  upper 
one  close  to  the  lateral  line. 

Posterolateral. — One,  close  to  the  lateral  line  below  the  soft 
dorsal. 

Thoracic. — Four,  the  first  two  well  separated. 

Ventral. — Four,  the  second  and  third  well  separated. 

Anal. — 6  +  5,  the  first  and  sixth  raised  above  the,  line  of  the 
others,  the  posterior  series  in  an  even  line. 

Caudal. — Four,  the  first  three  equidistant  the  third  being 
higher  than  the  others,  the  fourth  is  further  spaced  and  nearer  to 
the  lateral  line. 

In  the  original  description  the  two  lower  mediolaterals  are 
stated  to  be  on  nearly  the  same  "  horizontal "  plane.  This  is 
possibly  an  error,  for  which  vertical  should  be  read. 
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Sandry  discrepancies  in  the  respective  descriptions  would 
favour  the  idea  that  our  examples  represent  a  species  distinct 
from  JE.  perapipillata ;  for  example,  no  mention  is  made  of  the 
upper  pectoral  photophore  and  but  two  caudal  pores  are 
described.  It  must  be  remembered  however  that  the  type 
example  is  in  poor  condition  and  may  not  have  exhibited  all 
necessary  features ;  in  the  absence  of  a  figure,  only  a  direct  com- 
parison with  the  type  (in  the  author's  possession)  could 
determine  these  points. 

I  have  therefore  referred  our  examples  to  jE,  perspicillata  and 
furnished  a  figure  for  the  benefit  of  future  workers. 

Our  largest  specimen  measures  88  mm.  in  length  and  is  thus 
larger  than  the  type,  (62  mm.) 

NOTOSCOPELUS*'  EJECTUS,  #p.  flOV. 

(Plate  xviii.,  fig.  2.) 

D.  22  ;  A.  19  ;  V.i.  8 ;  P.  12  ;  C.  19  ;  L.  lat.  39  ;  L.tr.  3  +  6. 

Length  of  head  3*4,  height  of  body  5*2  in  the  total  length, 
eye  4*4  in  the  head,  one  half  more  than  the  length  of  the  snout, 
and  less  than  the  interorbital  space. 

Freoperde  very  oblique,  mouth  large,  slightly  oblique,  the 
cleft  extending  to  far  beyond  the  eye,  almost  to  the  margin  of 
the  preopercle.  The  origin  of  the  dorsal  is  nearly  one-third 
nearer  the  end  of  the  snout  than  the  base  of  the  caudal ;  the 
length  of  its  base  is  nearly  equal  to  that  of  the  head.  The  fifth 
ray  is  the  longest  and  is  a  little  more  than  the  height  of 
the  body. 

The  anal  commences  beneath  the  seventeenth  dorsal  ray  and 
terminates  below  the  soft  dorsal,  its  base  is  equal  to  the  length 
of  the  longest  dorsal  rays  and  its  longest  rays  one-fourth  less. 
The  ventral  id  situated  beneath  the  anterior  rays  of  the  dorsal 
and  is  longer  than  the  pectoral,  the  latter  measuring  but  half  the 
height  of  the  body.  The  caudal  is  rather  deeply  forked,  its 
length  2*6  and  the  least  depth  of  the  peduncle  3*0  in  the  length 
of  the  head. 

Scales. — The  body  scales  are  entire  but  with  radiate  striaa,  the 
margins  irregular,  those  of  the  lateral  line  appear  smaller,  being 
more  encroached  upon  than  the  ordinary  series,  they  are  medially 
indented. 


i^*  Notoscopelus,  Gtinther  ^Macrostoma,  Riaso,  antedated  by  Macrostomns 
Wied. 
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The  Photophores  are  arranged  as  follows  : — 

Opercular. — One,   just   behind   the  preopercular  border    and 
above  the  level  of  the  ntiaxilla. 

Pectoral, — Three,  two  above  and  one  at  ihe  lower  base  of  the 
fin,  these  form  a  sab- vertical  line. 

Anterolateral, — One,  posterior  to  the  insertion  of  the  dorsal  fin. 

Medtolateral, — Three,  forming  an  obtnse  angle. 

Posterolateral, — Two,   placed   horizontally  close  together,  be- 
neath the  adipose  fin. 

Thoraeie, — ^Five,  a  very  long  interspace  between  the  first  and 
second. 

Ventral, — Four,  close  together  and  occupying  a  median 
position  between  the  ventral  and  anal  fins. 

Anal — 8  +  5.  The  first  below  and  the  eighth  above  the  line  ; 
the  second  portion  posterior  to  the  anal  fin. 

Caudal, — Three,  one  beneath  the  termination  of  the  lateral 
line  and  two,  close  together,  near  the  lower  profile. 

Length  of  specimen  40*5  mm. 

Goode  and  Bean  write^': — '^  Steindachner,  Vinciguerra, 
BafEaelle,  and  Collett  seem  all  disposed  to  recognise  but  one 
species  of  NotoscopeUis.  We  think  we  have  distinguished  four, 
but  possibly  our  series  is  not  sufficiently  complete  to  justify  us 
in  positive  opinions."  Still  lees  am  I  in  a  position  to  discuss 
the  question.  The  example  above  described  possesses  characters 
which  appear  to  warrant  specific  recognition.  It  finds  its  nearest 
ally  in  I^,  quera'ntcs,  Goode  and  Bean,  but  differs  therefrom  in  the 
following  particulars : — the  mediolateral  photophores  form  a  very 
obtuse  angle  instead  of  a  **  curved  subvertical  line,"  a  difference 
at  once  apparent  on  comparing  the  two  figures.  In  iVi  quercinus 
the  anals  are  8  +  8  and  form  an  even  series  with  a  slight  break 
only  ;  in  N.  ejectus^  the  break  is  large,  the  first  and  last  pore  of 
the  anterior  series  deflected  out  of  line  and  the  second  series 
formed  of  five  pores  only.  The  statement  that  one  of  the  pre- 
caudals  is  very  high  up  and  between  the  flap  of  the  operculum 
and  the  lateral  line,  occurs  both  in  the  generic  and  specific 
descriptions  and  some  confusion  is  apparent ;  though  one  of 
the  caudal  pores  is  high  the  upper  pore  of  the  pectoral  series  is 
evidently  intended. 

It  may  be  noted  that  in  the  description  of  i^.  castaneus^  Goode 
and  Bean  count  the  mediolateral  pores  as  three,  but  figure  one 
only. 

"  Goode  and  Bean— U.S.  Nat.  Mus.,  Sp.  Bull.  2,  Oceanic  Ichth.,  1895, 
p.  84. 
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MtCTOPHUM  PHENG0DE8,  Lutkcn. 

Scopelus  phengodesy  Liitken,   Spolia  Atlantica,  ii.,  1892,  p.  253, 
fig.  11. 
D.  13  ;  A.  20 ;  V.  i.  8  ;  P.  16;  C.  19 ;  L.  lat.  38 ;  L.  tr.  2+3. 

Length  of  head  3'4,  height  of  body  1*4  in  the  total  length. 
Eye  2*6  in  the  head,  and  one  half  more  than  the  interorbital 
space.  Snout  less  than  half  the  diameter  of  the  eye,  obtosely 
pointed :  preopercle  quite  vertical.  Mouth  slightly  oblique,  the 
lovrer  jaw  the  longer,  the  maxilla  reaches  to  below  the  hinder 
edge  of  the  eye.  Origin  of  dorsal  nearer  the  end  of  the  snout 
than  base  of  the  caudal,  the  length  of  its  base  one-seyenth  the 
total  length.  The  fifth  ray  is  the  longest  a  little  less  than  the 
height  of  the  body.  The  anal  commences  in  advance  of  the  end 
of  the  dorsal  and  terminates  behind  the  soft  dorsal,  its  base  is 
twice  that  of  the  dorsal,  the  fourth  ray  is  the  longest,  an  eighth 
shorter  than  the  fifth  dorsal.  The  ventral  is  situated  vertically 
in  front  of  the  dorsal.  The  length  of  the  pectoral  is  equal  to  the 
height  of  the  body  and  reaches  to  below  the  ninth  dorsal  ray. 
The  caudal  is  well  forked  and  is  one-third  shorter  than  the  head, 
the  height  of  the  peduncle  is  3*6  in  the  length  of  the  head. 

Scales, — Cycloid,  those  of  lateral  line  vertically  enlarged. 

The  arrangement  of  the  Photophores  is  as  below : — 

Mandibular. — Three. 

Opercular, — Two,  the  upper  on  the  lower  level  of  the  eye, 
the  lower,  which  is  in  advance,  below  the  level  of  the  maxilla. 

Anterolateral, — One,  above  hinder  insertion  of  ventral. 

Mediolateral, — Three,  in  straight  oblique  line  directed  forwards 
below. 

Posterolateral, — One,  above  last  pore  of  anterior  anals. 

Thoracic, — Blve. 

Ventral, — Four. 

Anal, — 7  +  8  (in  all  examples). 

Caudal, — Two,  somewhat  apart. 

Supercaudal  (present  in  three  examples  only). — Large,  occupy- 
ing seven  scales. 

Infracaudal  (present  in  one  example  only). — Small,  occupying 
two  scales. 

Four  examples  sub-equal  in  length  and  measuring  105  mm. 

As  far  as  known  this  is  a  southern  species  ranging  from 
5^  30'  W.  Long,  to  98^  £.  Long,  and  reappearing  at  Lord  Howe 
Island. 
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Myctophum  opalinum,  Goode  and  Bean, 

MycUyphum  opalinum^  Goode  and  Bean,  Oceanic  Ichth..  189''>,  p. 
72,  fig.  81. 

A  single  example,  95  mm.  in  length,  so  very  nearly  agrees 
with  this  species,  known  from  the  Western  Atlantic,  that  I  can- 
not regard  it  as  distinct.  The  following  points  however  call  for 
remark.  .The  origin  of  the  dorsal  is  stated  to  be  midway 
between  the  snoat  and  the  adipose  fin,  in  onr  example  the 
extremity  of  that  fin  is  the  point  attained,  and  it  is  so  figured  by 
the  anthers.  Though  correctly  described,  but  two  mediolateral 
photophores  are  figured  ;  the  omission  is  rectified  by  Jordan  and 
Evermann  in  their  more  recent  work.^^  Six  supercaudal 
scales  are  luminous  in  our  specimen. 

M.  aurolatematum^  Garman,**  though  much  resembling  this 
species,  differs  by  having  smaller  scales,  which  thoagh  stated  to 
be  larger  on  the  lateral  line  are  figured  smaller  than  those  of  the 
ordinary  series. 

Myctophum  htgomii,  Lutken, 

Scopelus  hygomii^  Liitken,  Spolia  Atlantica,  ii.,  1892,  p.  256, 
fig.  15. 

Of  this  species  we  obtained  over  fifty  examples,  many  of 
which  are  however  in  but  indifferent  condition.  The  only 
feature  in  which  they  at  all  differ  from  Liitkep's  figure  is  in 
respect  to  the  hinder  anterolateral  photophore  which  is  somewhat 
more  ventral  in  position  and  thus  agrees  with  M,  remiger^  Goode 
and  Bean,^  regarded  as  probably  identical  with  M.  hygomii. 

The  vertebrse  number  15  +  ^1  =  36,  and  72  mm.  is  the 
maximum  length  attained. 

A  small  number  of  our  specimens  have  the  last  supercaudal 
scale  luminous  and  in  one  or  two  examples  the  last  infracaudal 
scale  also,  but  the  two  conditions  do  not  occur  in  the  same 
specimen. 

In  consequence  of  the  differences  above  noted,  I  sent  an 
example  to  the  Copenhagen  Museum  for  oomparison  with  the^ 
type,  and  Prof.  Hector  F.  E.  Jungersen  has  kindly  written  to  me 
as  follows : — "  I  have  compared  your  specimen  with  the  oiriginal 
type  specimen  of  Scopelus  hygomii^  Liitk.,  and  I  have  not  been 
able  to  find  the  least  difference  between  them  :  there  can  be  no 
doubt  about  their  identity.     As  to  figure  15  of  Liitken's   work 

*®  Jordan  and  Evermann— Bull.  Q.S.  Nat,  Mu8.,  47,  iv.,  1900,  pL  xcii., 

fig.  247. 
^  Garman— Mem.  Mus.  Comp.  Zool.  Harvard,  xziv.,  1899,  p.  267,  pl.lv., 

fig.  8. 
«  Goode  and  Bean— U.fl.  Nat.  Mu8.,  Sp,  Bull.,  2,  Oceanic  Ichth.,  1896, 

p.  74,  fig  84. 
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there  is  some  slight  incorrectoess  in  the  position  of  some  of  the 
photophores  compared  with  the  type  specimen  itself,  which  may 
have  caused  your  doubt." 

The  previously  recorded  range  of  the  species  was  from  22^  20 ' 
W.  Long,  to  8P  B.  Long. 

Myctophum  reinhardtii,  LUtken, 

Scopelm  reinhardtii,  Liitken,  Spolia  Atlantica,  ii.,  1892,  p.  257, 
fig.  16. 

Two  examples  are  identified  with  this  species,  measuring  45 
mm.  and  35  mm.  respectively;  the  larger  specimen  has  a 
luminous  plate,  composed  of  three  scales,  on  the  lower  side  of  the 
caudal  peduncle  and  the  smaller,  a  similar  plate  above.  The 
two  examples  studied  by  Liitken  were  similarly  adorned. 

The  followiug  slight  difference  is  observable,  in  the  arrange- 
ment of  the  photophores,  between  our  specimens  and  the  figure. 
Of  the  mediolateral  series,  the  anterior  pore  is  below  the  level  of 
the  median  one  and  not  on  the  same  horizontal  as  in  the  type. 
Of  the  two  posterolaterals  the  lower  is  not  nearer  to  an  anal  pore 
than  to  the  upper  one  as  figured  by  Liitken. 

The  radial  formulae  is  : — 

D.  14  ;  A.  22  ;  P.  14  ;  V.'i.  8 ;  C.  19. 

The  rays  in  the  dorsal  and  anal  are  therefore  in  greater 
number  than  in  the  Atlantic  specimens.  The  general  pro- 
portions are  the  same  and  I  cannot  consider  that  the  slight 
difEerences  indicated,  merit  specific  recognition.  It  is  to  be  noted 
however  that  M.  reinhardtii  has  not  previously  been  identified 
south  of  the  equator,  nor  in  the  Eastern  Hemisphere.  It  is 
possible  therefore  that  direct  comparison  might  reveal  differences 
not  indicated  in  the  description. 

Dasyscopelus  naufragus,  sp,  mv, 
(Plate  xviii,  fig.  3.) 

D.  13;  A.  18;  V.i.  8 ;  P.  14;  C.  19  ;  L.  lat.  38;  L.  tr.  2 -f  3. 

Length  of  head  4*0,  height  of  body  4*7  in  the  total  length. 
Eye  2*6  in  the  head  and  a  little  more  than  the  interorbital 
width ;  snoit  short,  two- fifths  the  width  of  the  eye ;  preopercle 
subvertical.  Mouth  slightly  oblique  the  cleft  extending  to 
beyond  the  hinder  edge  of  the  eye.  Origin  of  dorsal  much 
nearer  tip  of  snout  than  base  of  caudal,  the  length  of  its  base 
less  than  one-seventh  the  length  of  the  fish.  The  fifth  ray  is  the 
longest,  a  little  less  than  the  height  of  the  lK)dy  ;  the  anal  com- 
mences behind  the  dorsal  and  terminates  beneath  the  soft  dorsal, 
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its  base  more  than  one-half  longer  than  the  dorsal,  the  fourth  ray 
is  the  longest,  one-fourth  shorter  than  the  fifth  dorsal.  The 
ventral  is  placed  in  front  of  the  dorsal.  The  length  of  the 
pectoral  is  equal  to  the  height  of  the  dorsal  fin,  and  reaches 
to  below  its  eighth  ray,  it  is  narrow  and  sub-raedian  in 
position.  The  caudal  is  one  fourth  shorter  than  the  head,  and  is 
well  forked,  the  peduncle  is  slender,  its  depth  three  and  a  half 
times  in  the  length  of  the  head. 

Scales  of  head  large  and  thin,  scales  of  the  body  ctencid, 
those  of  the  lateral  line  less  so  and  slightly  enlarged. 

The  Photophores  are  as  follows : — 

Opercular. — One,  just  behind  the  preopercular  border  and 
slightly  below  the  level  of  the  lower  edge  of  the  eye. 

Sectoral. — Three,  one  at  the  lower  base  of  the  fio,  one  mid-way 
between  its  upper  base  and  the  lateral  line  immediately  behind 
..'the  operculum,  and  an  inferior  one  in  advance  of  the  others. 
^     Anterolateral. — One,  above  the  hinder  insertion  of  the  ventral 
.fin. 

3fediolateral. — Three,  forming  an  obtuse  angle. 

Posterolateral — One,  above  the  last  pore  of  the  anterior  anals 
and  close  to  the  lateral  line. 

Th(n'a4nc. — Five,  the  fifth  immediately  in  front  of  the  ventral 
fin. 

Ventral. — ^Four,  the  first  immediately  behind  the  fin. 

Anal. — Normally  7  +  6,  varying  to  6-8  +  5-7. 

Caudal, — ^Two,  approximate,  below  the  lateral  line. 

Twenty-five  specimens,  the  largest  of  which  measares  62  mm  . 
in  length. 

This  species  is  closely  allied  to  D.  a^per^  Richardson,^*  but 
differs  by  having  three  scales  between  the  anterolateral  and  the 
lower  mediolateral  photophores,  instead  of  one  only  :  by  having 
the  anals  differently  divided,  the  posterolateral  situated  over  the 
last  instead  of  the  third  last  anterior  anals  and  by  not  having 
the  upper  caudal  photophore  placed  at  the  end  of  the  lateral 
line.  In  B.  naufraym  the  adipose  fin  is  low  with  a  very  broad 
base.  Goode  and  Bean^  represent  D,  asper  as  having  the  fin 
long  and  narrow,  the  condition  also  of  D.  prist tlepis,  Gilbert 
and  Cramer,^  to  which  our  species  is  also  nearly  allied,  but 
differs  in  having  the  scales  of  the  lateral  line  ctenoid,  in  a  more 
forward  position  of  the  ventral  fin  and  by  a  difference  in  the 

^  Eichardson— Voy.  "Eieb.  and  Terr.,"  Fiah.,  1845.  p.  41,  pi.  xxvii. 

*>  Goode  and  Bean— U.S.  Nat.  Mas..  Sp.  Bull.,  2,  Oceanic  Icbth.,  1895, 

p.  92.  pi.  xxviii.,  fig  106. 
»  Gilbert  and  Cramer—Proc.  U.S.  Nat.   Mus.,  xix„  1897.  p.  412,  pi. 

xxxix.,  fig.  I. 
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arrangement  of  the  pectoral,  thoracic,  and  anal  photophoree. 
Judging  by  the  illustration,  the  Hawaiian  species  has  a 
differently  shaped  head  in  which  the  eye  cuts  the  profile. 

In  respect  to  Scopelus  cuvien\  Castelnau,^  which  Liitken 
recognised  as  of  the  genus  Basyscopelus  I  sought  the  assistance  of 
Prof.  Leon  Vaillant  who  kindly  examined  the  type  in  the  Paris 
Museum.  The  reply  to  my  questions,  neriatim,  enables  me  to 
publish  the  following  particulars  additional  to  the  original 
description. 

The  mediolateral  photophores  form  a  straight  line,  the  central 
pore  being  further  removed  from  the  upper  than  from  the  lower 
one. 

There  are  four  ventral  photophores  on  the  right  side  of  the 
fish  and  five  on  the  left,  though  the  absence  of  a  scale  on  the 
former,  where  a  pore  would  be  situated,  indicates  five  as  the 
normal  number.  Liitken  also  counted  five  in  the  type,  a  circum- 
stance which  led  to  his  writing : — **  It  thus  comes  dose  to  .^. 
sptnosus,  Std.  but  must  be  another  species,  provided  the  five 
ventrals  as  noted  by  me  are  not  accidental  abnormalities,  or  pe» 
chance  a  mistake  on  my  part.  I  have  otherwise  never  found 
that  number  outside  the  Lampanyctus-Nyctophus  group."^ 

The  tail  is  imperfect,  the  total  length  is  about  90  mm. 

ExONAUTES  EONDELETii,  Cuvier  and  Valenciennes, 

Exoccetm  rondelettiy  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss., 
xix.,  1846,  p.  115,  pi.  dlxii. 

A  fijing  fish  has  been  recorded^  from  the  island,  under  the 
name  Uxocatus  doviiy  Gill,  f=  E,  rufipmntSy  Cuvier  and  Valen- 
ciennes). An  examination  of  the  specimen  thus  determined, 
proves  it  to  be  of  the  same  species  as  those  obtained  by 
myself. 

JExonautes  rondeletii  is  characterised  by  having  the  first  two 
pectoral  rays  simple,  the  second  about  half  longer  than  the  first ; 
the  third  ray  divided  and  the  fourth  and  fifth  longest.  In  E. 
rufipinnia  the  first  pectoral  ray  only,  is  simple,  and  the  third  and 
fourth  are  longest. 

In  the  memoir  quoted,  it  is  mentioned  that  Flying  Fishes  occur 
occasionally  in  the  nets,  together  with  Scomhresox  firsteriy  among 
the  garfishes.  We  were  not  fortunate  enough  to  secure  examples 
in  this  way  and  thongh  they  were  commonly  seen  around  the 
island  we  did  not  obtain  living  specimens. 

^  Caetelnati— Proc.  Zool.  Soc.  Vict.,  ii.,  1873,  p.  106. 
^  Liitken— Spolia  Atlantica.,  ii.,  1892,  p.  242. 
*  Ogilby— Auat.  Mus.  Mem.,  ii.,  1889,  p.  71. 
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The  way  in  which  we  obtained  the  Flying  Fishes  was  no  less 
unexpected  than  interesting.  The  Admiralty  Islets  which  lie 
within  a  twenty  minutes  pall  of  the  main  island,  and  on  the 
north-east  side,  are  the  breeding  groands  of  myriads  of  sea  birds. 

Though  I  do  not  now  propose  to  describe  the  habits  of  the 
birds,  I  may  mention  that  whereas  the  Terns  left  their  nests 
when  we  were  within  an  arm*s  leagth  of  them,  the  Gannets 
sat  close  upon  their  eggs  or  young. 

In  defence  of  their  charge  they  attempted  to  drive  o£E  visitors 
with  vicious  blows  of  their  powerful  beaks.  Failing  this  they 
offered  ransom  by  depositing  their  latest  catch  at  the  intruder's 
feet  In  such  instances,  and  they  were  many,  large  flying-fish 
were  voided,  and  one  accommodating  Qannet  presented  me  with 
a  couple. 

HOWELLA  BRODIEI,  Offilbf/. 

jSbwella brodiei,  Ogilby,  Proc.  Linn.  Soc.  N.S.Wales,  zxiii.,  1899, 
p.  735. 

(Plate  xviii.,  fig.  4.) 

The  type  specimen  is  the  only  example  so  fai;  known,  and  for 
the  opportunity  of  figuring  it  I  have  to  thank  the  author,  on 
whose  recommendation  it  was  lent  to  me  by  the  Curator  of  the 
Queensland  Museum. 

Some  ambiguity  in  the  original  description  of  the  positiun  of 
the  anal  fin,  would  be  more  clearly  expressed  as: — Anal 
originating  very  slightly  behind  the  anterior  insertion  of  |the 
second  dorsal  fin. 

Xbnooramma  carinatom,  ffen,  et  sp,  nov. 

To  Mr.  Campbell  Stevens,  Postmaster  at  Lord  Howe  Island,  I 
owe  the  opportunity  of  making  known  this  remarkable  and 
interesting  fish.  Mr.  Stevens  noticed  it  alive  and  awash  on  the 
lagoon  beach,  and  threw  it  out  of  reach  of  the  waves :  it  was 
thus  secured  in  almost  perfect  condition,  and  handed  to  me  as  a 
curiosity. 

This  fish  proves  to  be  the  type  of  a  new  genus,  which  may  be 
thus  defined : — 

Xenoqramma,  ffen.  nov. 

Family  Gempylid*. 

Body  fusiform,  moderately  elongate,  somewhat  compressed, 
rounded  below.  Head  conical,  compressed  behind,  preopercle 
unarmed,  branch iostegals  seven,  gill  rakers  rudimentary,  jaws 
nearly  equal  with  strong  sharp  teeth,  much  larger  and  fang-like  in 
the  mandible  :  vomer  and  palatines  toothed,  tongue  smooth.  The 
first  dorsal  fin  low,  uniform  with  about  nine  weak  spines,  not 
widely  separated  from  the  soft  portion,  the  anterior  lobe  of 
which  is  well  developed  ;  six  fin  lets.     Anal  fin  with  two  spines 
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and  five  finlets.  Yentrals  moderate,  ihoracic,  no  detached  spine 
behind  the  vent ;  pectorals  sab- median.  Tail  well-deyeloped, 
strongly  keeled.  Scales  small  thin  cycloid  adherent,  with 
scalelets,  no  corselet.  Lateral  line  remarkably  tortaons ; 
vertebrae  about  thirty. 

Xenooramma  carinatum,  9p.  nov, 
(Plate  xix.,  fig.  1.) 

D.  ix.   18    +  16  ;  A.  ii.  12  +  5  ;  V.  i.  5  ;  P.  15  ;  C.  17  +  4. 

Head  3*6,  height  of  body  4'1,  in  the  total  length.  Horizontal 
diameter  of  eye  5*2  in  the  head,  and  less  than  the  vertical 
diameter  which  is  one- third  greater ;  interocular  (bony)  width, 
one-seventh  more  than  the  horizontal  diameter  of  the  eye, 
slightly  convex.  Snoat  broad,  depressed,  its  length  2*7  in  the 
head.  Nostrils  separated,  the  posterior  a  vertical  slit  midway 
between  the  edge  of  the  eye  and  the  anterior  one,  which  is  small 
and  vertically  oval,  lying  a  little  nearer  the  end  of  the  snout  than 
the  middle  of  the  eye.  The  maxilla  is  slightly  broadened  and 
rounded  behind,  and  extends  to  just  below  the  anterior  margin 
of  the  eye. 

Teeth, — The  edge  of  the  premaxillary  is  beset  with  short 
strong  teeth,  the  anterior  ones  slightly  larger,  those  behind 
smaller ;  four,  larger,  fang-like  teeth  on  the  roof  of  the  mouth 
anteriorly.  The  teeth  on  the  vomer  and  palatines  are  each  in  a 
single  row,  similar  to  those  of  the  premaxillary  ;  those  of  the 
former  arranged  orescentrically.  The  mandible  is  deep  and 
powerful,  the  teeth  large  and  fang-like,  there  are  ten  on  each 
side,  of  which  the  first  and  last  are  smallest.  The  operoles  are 
thin,  flexible,  and  unarmed*  PseudobranchisB  well  developed, 
gill  rakers  represented  by  a  few  short,  weak  spines  near  the  angle. 

Fins. — The  first  dorsal  fin  arises  over  the  base  of  the  pectoral, 
and  consists  of  nine  weak,  short,  sub-equal  spines,  of  which  the 
central  three  are  longest,  half  the  diameter  of  the  eye  in 
length ;  they  may  be  completely  concealed  in  a  narrow  groove. 
The  soft  dorsal  is  highest  in  front,  the  fifth  ray  being  longest 
and  2*8  in  the  head.  The  anal  spines  are  not  separate  from  the 
soft  portion  which  resembles  the  soft  dorsal,  but  is  shorter  and 
lower.  The  dorsal  is  followed  by  six  finlets,  the  anal  by  five. 
The  ventral  spine  is  placed  a  little  in  front  of  the  pectoral,  its 
length  3'4  in  the  head,  the  first  ray  2*4  in  the  same ;  the  greater 
part  of  the  fin  can  be  received  by  a  broad  groove.  The  pectoral 
fin  is  a  little  longer  than  the  ventral,  and  has  a  rounded  lower 
margin ;  its  upper  rays  are  the  longest,  the  third  being  2'2  in 
the  head.     Caudal  fin  deeply  forked  with  a  slender  peduncle,  the 
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least  height  of  which  is  1*4  in  the  eye,  it  is  flattened  above  and 
below  ;  the  lateral  keel  is  large  and  prominent  and  there  are  also 
two  small  obliqne  ridges  near  the  base  of  the  rays. 

Scales, — The  snont,  npper  part  of  head,  maxilla,  and  mandible 
are  naked;  the  rest  of  the  head  famished  with  small  smooth 
cycloid  scales.  The  scales  on  the  body  are  similar,  bat  each 
carries  a  row  of  small  scalelets  which  give  it  a  rongh  appear- 
ance; the  scales  are  irregularly  arranged.  The  lateral  line  is  at 
first  straight  and  near  to  the  dorsal  profile,  with  which  it  is  con- 
cnrrent  to  below  the  seventh  and  eighth  spines,  it  then  descends 
vertically  to  within  a  similar  distance  of  the  ventral  snrface 
which  it  follows  for  a  short  distance ;  it  next  rises  to  a  point 
above  the  mid  line  beneath  the  lobe  of  the  dorsal,  whence  it  im- 
mediately again  descends  to  a  corresponding  position  in  respect 
to  the  anal ;  it  again  rises,  less  abrnptly  to  above  the  mid  line, 
which  it  finally  attains  slightly  in  advance  of  the  candal  keel. 

Colours,  —Head  dark  brown,  with  silvery  patches  on  the 
lower  opercles,  inside  of  month  black.  Body  brown,  bat  appear- 
ing of  a  mnch  lighter  tint,  owing  to  the  presence  of  the  scalelets, 
which  form  a  rivnlate  pattern  :  on  the  lower  snrface  the  scalelets 
qaite  hide  the  groand  colour,  giving  a  yellow  appearance  to  these 
parts.     All  the  fins  dusky,  the  outer  base  of  the  pectoral  yellow. 

Length,  575  mm. 

The  normal  condition  of  the  ventral  fins,  the  complete  scaling 
of  the  body,  the  small  number  of  dorsal  spines  and  the  presence 
of  more  than  two  finlets  each  in  the  dorsal  and  anal  fins  ;  to- 
gether with  the  single  and  strangely  tortuous  lateral  line  and 
the  keeled  caudal,  render  this  fish  an  unmistakeable  form. 

The  only  species  which  may  be  discussed  in  connection  with 
X,  carinatum  appears  to  be  Thyrsites  niger^  Poey,*'  whose  work, 
however,  is  not  accessible  to  me.  Of  this  species  Goode  and 
Bean^  write: — "Jordan  and  £vermann  propose  the  new  generic 
name  Escolar  for  ThyrsUops  violaceus,  Bean.  They  also  are  of 
the  opinion  that  Thyrsites  nigerj  Poey,  is  of  the  same  species. 
Since  this  was  described  from  a  fragment,  we  have  not  taken  it 
into  consideration  in  our  studies.''  In  passing,  it  may  be  noted 
that  Jordan  and  Evermann,®  uae  Bipinnula  for  T,  violaceiis^  and 
respecting  T.  niger  write : — **  Known  only  from  a  fragment  of 
the  tail  of  a  specimen  weighing  about  100  pounds. 
Caudal  peduncle  with  a  distinct  keel.     Scales  thin,  smooth,  and 

^  Poey— Enumeratio  Pise.  Cubens,  1875.  p.  74. 

^  Goode  and  Bean— U.S.  Nat.  Mus.,  Sp.  Bull.,  2,  Oceanic  Ichth.,  1895. 

p.  619. 
^  Jordan  and  Evermann— Bull.  U.S.  Nat.  Mua.  47,  i.,  1876,  p.  879. 

(footnote.) 
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ronDclish,  not  spinose.  Color  everywhere  intense  black.  Last 
rays  of  dorsal  apparently  detached.  Flesh  white,  exqoisite  in 
flavor,  as  in  Ruvetttis  pretiosus,  Havana.  (Poey).  Thrown  on 
shore  by  a  storm.  This  is  probably  not  a  Thyrdtes^  nor  a 
Bipinnula,  as  the  candal  ped ancle  has  no  keel  in  either  genns."  4 

The  question  arises : — Can  a  species  described  from  a  mere 
fragment  be  admitted,  or  resuscitated  in  case  a  second  example, 
apparently  of  the  same  species,  be  obtained  P  Though  a  portion 
of  the  tail  may  coincide,  how  are  we  to  know  that  the  remainder 
of  the  fish  does  so?  Goode  and  Bean,  as  before  indicated, 
decline  to  recognise  Poey's  species,  and  I  argue  they  had  good 
reasons  for  so  doing.  As  far  as  may  be  ascertained  from  the 
description,  the  fragment  of  T.  niger  is  very  similar  to  the  caudal 
portion  of  X.  carinatunu 

I  desire  to  express  my  thanks  to  Dr.  F.  P.  Sandes,  Demon- 
strator in  Anatomy  at  the  Sydney  University,  for  radiographs 
of  the  fish,  enabling  me  to  ascertain  the  number  and  condition 
of  the  vertebra,  without  mutilating  the  unique  specimen. 

MACttfiROPE  LATISPINI8,  OgiJhf. 

Macharope  latispints,  Ogilby,  Proc.  Linn.  Soc.  N.S.  Wales,  xxiii., 
1899,  p.  737. 

Many  examples  of  this  species  in  breeding  condition  were  cast 
on  to  the  lagoon  beach  on  January  2nd  and  3rd,  in  company  with 
members  of  the  MyctophidsB  as  already  noted.  To  the  published 
descriptions  I  may  add  that  the  vertebrae  number  10  +25  =35. 

Caranx  georqianus,  Cuvier  and  Valenciennes, 

Caranx  georgianm,  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss., 
ix.,  1833,  p.  85. 

The  Trevally  is  a  common  island  species,  young  examples 
beiug  freely  taken  with  a  seine  net  in  the  lagoon.  Larger 
specimens  up  to  thirty  inches  in  length  are  caught  outside  the 
reef  while  we  had  an  interesting  experieuce  of  them  on  the  reef 
itself.  On  one  occasion  while  wading  knee-deep  during  a 
receding  tide  we  were  considerably  scared  by  the  presence, 
within  a  dozen  yards  of  us,  of  what  appeared  to  be  two  or  three 
sharks,  indicated  by  the  fins  being  out  of  water.  After  cautiously 
reconnoitring  with  a  large  fish  spear,  in  hand,  we  discovered  the 
supposed  sharks  to  be  a  small  school  of  Trevally.  They  were 
feeding  on  the  reef  in  a  sub- vertical  position,  the  depth  of  water 
not  being  sufficient  to  submerge  the  whole  of  the  tail,  the  upper 
lobe  of  which  showed  above  the  surface. 
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Bathystbthus  cultratus,  Forater, 

Scimna  ctUirata^  Forster,  MS.,  1774. 

Cichla  ctUtrata,  Bloch  and  Schneider,  SyBt,  lohth.,  1801,  p.  343. 

Seriola  cultrata,  Richardson,  Ann.  Mag.  Nat.  Hist.,  (i).,  zi.,  1843, 

p.  169,  fig.   (front  view  of  head) ;    Bleeker,    Verh.  Kon. 

Akad.  Wetens.,  ii.,  1855,  p.  10." 
Platyatetkm  cultratum,  Giinther,  Cat.  Fish.  Brit.  Mus.,  ii.,  1860, 

p.  891 ;  Ogilby,  Anst.  Mus.  Mem.,  ii.,  1889,  p.  61. 
Platystethm  guentheri,  Ogilby,  Proc.  Zool.  Soc,  1889,  p.  157. 
Bathystethus  cultratus^   Oill,  Mem.  Nat.  Acad.  Soi.  Washington, 

vi.,  1893,  pp.  95,  123. 

(Plate  xix.,  fig.  2.) 

Though  several  species  of  **  Plathystethus  **  (invalid  for 
fishes)  have  been  described  none  are  congeneric  with  B.  cultratus. 
This  fish  was  originally  described  from  Norfolk  Island  and  has 
since  been  recorded  from  Lord  Howe  Island. 

We  found  it  to  be  comparatively  common  there,  and  well- 
known  to  the  natives  who  call  it  "  The  Herring."  It  was  always 
to  be  found  in  the  large  and  deep  rock  pools  on  the  north  end  of 
the  island,  and  was  especially  noticeable  on  account  of  its  deep 
blue  colour.  The  islanders  tell  me  that  it  sometimes  occurs  off  the 
coasts  in  large  schools. 

As  above  noted,  Richardson  figured  a  front  view  of  the  head 
of  this  fish,  the  illustration  being  a  copy  of  a  drawing  by  Forster. 
As  this  is  of  small  practical  value,  I  supply  the  accompanying 
illustration  made  from  a  Norfolk  Island  example,  the  type 
locality. 

In  addition  to  Forster's  short  description,  and  Schneider's 
augmentatitm  thereof,  we  have  that  by  Hichardson  made  from 
Eorster's  drawing,  and  next  an  independent  description  by 
Giinther  together  with  generic  diagnosis. 

In  1889  Ogilby  examined  three  specimens  from  Lord  Howe 
Island,  and  on  account  of  certain  disagreements  from  Gilnther*s 
description,  suggested  Platyatethm  gmntheri  as  a  name  to  embrace 
them.  Having  examples  from  both  islands  I  have  made  a 
careful  camparison,  and  find  them  to  be  identical ;  with  the 
exception  of  the  ocular  diameter  the  discrepancies  noted  are  un- 

«  I  am  indebted  to  Dr.  P.  A.  Jentink,  of  Leyden,  for  the  list  of  Norfolk 
Island  fishes  contained  in  Bleeker's  paper. 
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important,  bat  upon  this  epeoial  stress  is  laid.  In  fresh 
specimens  and  also  in  those  carefully  prepared,  notably  in 
formaline,  the  eye  is  sarronnded  with  fleshy  tissue,  which  makes 
it  appear  much  smaller  than  those  placed  in  strong  aloohoL 
Ogilby*s  fishes  were  treated  in  the  latter  manner,  and  the  tissues 
have  contracted  back  almost  to  the  bone ;  in  all  examples  the 
bony  orbit  is  of  the  same  relative  size.  To  the  same  agency 
may  be  traced  the  differences  noted  in  the  width  of  the  inter- 
obital  space. 

In  assigning  the  fish  to  the  genus  Seriola,  Richardson  and 
Bleeker  referred  it  to  the  CarangidsB.  It  was  removed  therefrom 
by  GUnther  when  formulating  the  genus  PlatysUthm  and  placed 
with  the  ScombridsB,  apparently  because  its  vertebrsB,  counted  as 
twenty-five,  were  one  in  excess  of  the  number  he  allowed  in  the 
CarangidaB.  As  however  he  identified  it  with  his  group  Nomeina^ 
modern  writers  would  probably  regard  it  is  a  member  of  the 
StromateidsB. 

One  of  the  characters  of  this  latter  family  is  the  presence  of 
teeth  in  the  caaophagus,  a  feature  which  I  have  ascertained  is 
not  found  in  Bathystethua.  The  vertebrae  number  10  +  14  =  24 
so  that  I  reinstate  it  in  the  family  CarangidsB. 

Brama  rah,  Block, 

Spams  ran,  Bloch,  Nat.  ausl.  Fische.,  v.,  1791,  p.  95. 

I  recorded  this  species  for  the  island  from  a  single  example 
obtained  in  1889,  and  though  I  cannot  add  anything  to  our 
knowledge  of  this  pelagic  form,  it  is  pleasing  to  be  able  to 
report  that  we  obtained  three  additional  specimens  in  perfect 
condition. 

CUBICEPS  GRACILIS,  Lowe, 

Seriola  fCubicepsJ  gracilis^  Lowe,  Proc.  Zool.  Soc,  xi.,  1843,  p.  82. 

The  subject  of  this  notice  is  an  example  four  inches  in  length  ; 
it  was  washed  on  to  the  beach  and,  with  the  exception  of  slight 
damage  to  some  of  the  dorsal  spines  and  the  loss  of  most  of  the 
scales,  is  in  good  condition.  I  cannot  dissociate  it  from  C. 
gracilis^  Lowe,  and  in  the  case  of  a  pelagic  species  do  not  conaider 
distribution  alone  sufficient  warranty  for  the  creation  of  a 
species. 

Our  specimen  is  fairly  represented  by  Gunther*B  figure  (A)" 
but  is  of  more  even  depth,  not  tapering  so  gradually  towards  the 
tail.  In  fig.  G  a  median  depression,  present  in  our  example,  is 
possibly  rendered  as  a  lateral  line,  the  line  itself  probably 
occupying  a  normal  position. 

»^  Gunther— Chall.  Bep.,    Zool.,    zzzi..    Pelagic  Fishes,  1889,  p.    11, 
pi.  ii.,  figs.  A-C. 
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The  species  was  previonsly  known  from  the  Mediterranean, 
Madeira,  and  the  Azores ;  in  identifying  it  from  Lord  Howe 
Island  I  considerably  extend  the  known  distribution  of  the  genus. 
In  addition  to  the  before-named  localities  representatives  are 
recorded  from  The  Cape,  the  Bed  Sea  and  the  Moluccas. 

The  following  is  a  description  of  the  specimen. 

D.  xi.  i.  21 ;  A.  iii.  21 ;  V.  i.  6 ;  P.  20 ;  C.  17  + 12  ;  L.  lat.  52. 

Length  of  head  3*6,  height  of  body  3'1,  in  the  total  length. 
The  snout  is  five- sevenths  the  diameter  of  the  eye,  which  is  3' 2  in 
the  length  of  the  head,  and  equalled  by  the  interorbital  space. 
The  nostrils  of  each  side  are  close  together  and  nearer  to  the  end 
of  the  snout  than  the  eye.  The  jaws  are  equal  and  bear  a  single 
row  of  small  teeth ;  similar  teeth  occur  on  the  vomer,  and  a 
minute  series  on  the  tongue.  The  maxilla  barely  exteods  to 
below  the  front  edge  of  the  eye  and  may  be  concealed  for  its 
entire  length  by  the  preorbital. 

The  dorsal  commences  considerably  behind  the  head,  the  sixth 
(?)  spine  is  the  longest  and  one-half  the  head  in  length ;  the 
anterior  rays  are  longest,  slightly  shorter  than  the  longest  spine. 
The  anal  is  similar  to  the  soft  dorsal  but  has  a  more  posterior 
insertion.  The  pectorals  are  long,  equal  to  the  height  of  the 
body  or  one- fifth  longer  than  the  head.  The  ventrals  are  inserted 
behind  the  pectorals,  their  length  half  that  of  the  head.  The 
height  of  the  caudal  peduncle  is  equal  to  the  diameter  of  the  eye, 
the  caudal  is  deeply  forked  and  shorter  than  the  head. 

The  scales  are  deciduous  and  for  the  greater  part  lost,  there 
are  five  rows  above  the  lateral  line,  this  runs  high  and  con- 
currently with  the  dorsal  contour. 

Colours, — Generally  deep  brown  above  and  silvery  beneath, 
the  throat  barred  with  brown,  dorsal  fin  dosky,  the  others 
colourless. 

Length  99  mm. 

SCHEDOPHILUS  MACULATUS,  Gilnthtr. 

Sc/iedopnilus  maculatus,  Giinther,  Cat.  Fish.  Brit.  Mus.,  ii.,   1860, 
p.  412. 

(Plate  XX.  fig.  1.) 

I  first  recorded  this  species  for  the  island  in  1894  and  have 
little  further  to  add.  I  however  embrace  the  opportunity  of 
illustrating  the  species  as  it  has  not  been  previously  figured. 
The  example  selected  is  110  mm.  in  length. 

In  1889  Giinther  recognised  the  identity  of  his  genus 
Jffyperoglyphe  with  the  previously  described  Leirus^  Lowe,  and 
wrote  :^ — '^Hyperoglyphe^  therefore,  should  be  eliminated  from  the 

4.  »2  Gunther— ChalJ.  Rep.,  Zool.,  xxxi.,  Pelagic  Fishes,  1889,  p.  10. 
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Perch-like  fishes,  and  placed  as  a  synonym  of  Ztrus  immediately 
after  Schfdophilus"  Regan'*  goes  farther,  and  nnites  Schedophilus, 
Cooco,  with  ZeiruSf  but  follows  Giinther  in  spelling  the  word 
**  Lirus,^^  Leirus^  Lowe,  in  1833  is  antedated  in  Coleoptera  by 
Megerle  t.  Miihlfeld,  1823.  Mupus^  Cocco,  appears,  as  far  as  1 
know,  only  on  the  authority  of  Bonaparte,  1841,  and  if  so  is  qoite 
out  of  date.  Schedophilus^  Cocco,  1834,  therefore  seems  to  be  the 
correct  name  of  the  genns.  Began  removes  from  the 
Stromateidro,  IcosteuSy  Lockington,  and  Icichthys,  Jordan  and 
Gilbert,  remarking  on  the  obscurity  of  their  affinities.  The 
presence  of  ventral  fins  is  one  of  the  characters  of  these  two 
genera,  yet  Goode  and  Bean^  figure  a  fish  purporting  to  be 
Icichthya  lockingtoni  without  ventral  fins,  this  figure  is  reproduced 
by  Jordan  and  Bvermann'"*  under  the  same  name  without  com- 
ment. The  latter  authors  also  figure,  on  the  same  page,  an 
example  of  Schedophilus  medusophaytcs,  Cocco,  which  differs  widely 
from  the  adult  of  this  species.  As  is  well-known  pelagic  fishes 
often  undei*go  considerable  metamorphoses  and  though  the  adult 
is  described,  the  figure  may  represent  an  immature  stage,  though 
this  is  not  indicated  by  the  usual  '^  inch-mark."  It  is  to  be 
further  noted  that  the  spines  on  the  interoperculum  described 
and  figured,  as  present  in  the  young,  by  Liitken,^  and  retained 
in  the  adult,  are  not  shown,  and  the  head  is  represented  as  wholly 
scaly. 

KuHLiA  TJiNiURA,  Cuvter  and  Valenciennes, 

Duks  tceniurus,  Cuvier  and  Valenciennes,  Hist.   Nat.  Poiss.,  iii., 
1829,  p.  114. 

We  found  the  young  of  this  little  fish  to  be  very  common  in 
all  the  rock  pools  of  the  island.  It  is  very  quick  in  its  move- 
ments and  difficult  to  catch  with  a  hand  net.  The  older  fish  are 
plentiful  in  the  open  waters  and  frequent  the  sandy  shores  in 
shoals.  They  take  the  hook  readily  and  are  known  to  the 
islanders  under  the  appropriate  name  of  *'  Flag^tail." 

Apogon  norpolcensis,  Ogilhy, 

Apogon  norfolcenst\  Ogilby,  Proc.  Linn.  Soc.  N.S.  Wales,  (2.),  ii., 
1888,  p.  990. 
The  Big-eye  is  the  commonest  fish  in  the  lagoon,  and  proves 

w  Began— Ann.  Mag.  Nat.  Hist,,  (7),  x.,  1902.  p.  195. 

«*  Goode  and  Bean— U.S.  Nat.  Mus.,  Sp.  Bull.,  2,  Oceanic  Ichth.,  1896. 

p.  216,  fig.  226. 
w  Jordan  and  Evermann— Bull.  U.S.  Nat.  Mus.  47,  i.,  1896,  p.  969,  pL 

cU.,  fig.  406. 
^  Liitken— Spolia  Atlantica,  Viden*.  8eL  Skr.  xii.,  1880,  p.  118,  pi.  ii, 

fig.  9. 
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of  great  annoyanoe,  taking  the  bait  intended  for  larger  fish.  The 
water  telescope  revealed  this  species  in  great  uambers,  it  was 
immediately  distinguishable  by  a  oonspicaoos  white  stripe  in  the 
upper  half  of  the  eye.  This  disappears  in  preserved  examples 
and  is  thus  not  represented  in  my  figure.'^  The  pectoral  fin  is 
coloured  red  in  a  small  proportion  of  specimens  only. 

Apooon  chrysurus,  Ogilby, 
Apogon  chrysurm^  Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  54. 
(Plate  XX.,  fig.  2.) 

This  species  was  not  obtained,  and  the  orifi^inal  specimens  are 
still  the  only  ones  known.     The  type  example  is  here  figured. 

Epinbphelus  rhyncholbpis,  Bleeker, 

Serranus    rhyncholepis^  Bleeker,   Nat.   Tijdschr.   Ned.    Ind.,  iii., 
1852,  p.  749. 

While  line  fishing  in  the  lagoon,  we  obtained  a  fish  which, 
though  stated  to  be  extremely  rare,  was  recognised  by  the 
islanders.  It  is  to  be  identified  with  K  rhyncholepis^  previously 
known  only  from  Celebes  and  Timor.  As  originally  described, 
the  ground  colour  is  uniform  brown,  each  scale  with  a  white 
(pale  blue)  spot.  In  a  second  and  smaller  example,  since 
forwarded  by  Mrs.  Nichols,  the  ground  colour  is  pale  brown 
with  darker  markings  disposed  as  follows  : — The  fore  part  of  the 
the  head  is  dark  and  an  in^gular  bar  passes  from  behind  the  eye 
to  above  the  opercle  and  a  broader  one  from  beneath  the  eye 
obliquely  backwards  across  the  angle  of  the  opercle,  where  a  few 
irregular  blotches  also  occur.  The  lower  part  of  the  head  is 
dark,  with  three  large  white  spots  along  eacH  ramus  of  the  lower 
jaw.  The  body  bears  five  bars  directed  obliquely  forward,  the 
first  immediately  in  front  of  the  dorsal  fin  ;  this  unites  with  the 
post-ocular  band  and  is  preceded  by  two  large  blotches  on  the 
occipital  region.  The  second  body  band  arises  at  the  base  of  the 
iv-vi  dorsal  spines,  passes  behind  the  opercle  and  broadens  below, 
there  uniting  with  the  third  band  which  originates  at  the  base  of 
the  last  three  dorsal  spines.  The  next  band  is  less  regular,  arises 
beneath  the  middle  of  the  soft  dorsal  and  ventrally  extends  from 
the  vent  to  the  end  of  the  anal :  the  last  band  is  across  the  caudal 
peduncle.  The  lower  surface  of  the  fish  is  generally  dark 
coloured  (owing  to  the  width  of  the  bands)  the  chest  especially  ; 
there  is  a  large  black  spot  on  the  isthmus,  preceded  by  one  and 
followed  by  two  paired  large  white  spots,  and  one  or  two  smaller 

i ' 

^  Waite— Eec.  Auat.  Mus.,  iv.,  1901,  p.  41,  pi.  vi. 
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onee :  there  is  also  a  large  oblong  spot  on  each  side  of  the  chest, 
a  smaller  one  at  the  base  of,  and  others  below,  the  pectoral.  The 
dorsal  fin  is  formed  with  lobules  as  described,  but  is  blotched  m 
some  agreement  with  the  body  bands  ;  the  soft  dorsal  has  two 
rows  of  sub-marginal  white  spots  and  the  anal  has  a  yellow 
margin :  the  pectoral  has  a  broad  sub-basal  and  a  narrow 
marginal  brown  bar ;  the  ventrals  are  black ;  the  caudal  is  also 
marked,  two  irregular  bars  being  traceable. 
The  specimens  measure  250  mm.  and  200  mm.  respectively. 

Epinephelus  fasciatus,  ForskaL 

Perca  fttHciata^  Forskal,  Descr.  Anim.,  1775,  p.  40. 

Of  thiji  species,  previously  known  from  the  island  by  a  single 
example,  we  obtained  two  specimens  on  the  line,  the  larger  of 
which  was  in  roe.  When  first  taken  from  the  water  the  body  is 
a  delicate  Falmon  colour,  and  the  transverse  ^emi-bands  are  pink. 
The  pectoral  fin  is  lemon  yellow,  the  ventral,  soft  dorsal  and  anal 
are  orange,  the  two  latter  margined  with  white.  The  dark 
colour  on  the  dorsal  spines  does  not  extend  to  the  end  of  the 
membrane,  the  extreme  tip  being  pink. 

Genyoroge  benqalensis,  Block, 

Holocentrns  heiigalenm,  Bloch,  Nat.  ausl.  Fische,  iv.,  1790,  p.  102. 

This  species  is  represented  by  a  single  specimen,  225  mm.  in 
length,  obtained  during  operations  at  the  wreck  of  the  **  Ovalau." 
It  is  known  from  Port  Jackson  but  has  not  previously  been 
received  from  the  island. 

Lethrinus  opercularis,  Cuvier  and  Valeticiennes, 

Lethrinm  opercularis^  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss., 
vi.,  1880,  p.  289. 

This  species  is  the  Schnapper  of  the  island  and  can  always  be 
obtained  by  lines  in  the  deeper  water.  The  Schnapper  of  the 
mainland  Pafjrosomus  aurafus,  Forster,*^  is  rare  and  is  in  fact 
almost  unknown  at  Lord  ±lowe  Island. 


Sparosomus,  Gill.  (Mem.  Hat.  Acad.  Set,  Wmthington,  vi.,  1893,  p. 
123)  may  be  regarded  as  preoccupied  by  Sparo9oma,  Sauvage,  1883, 
and  is  duly  noted  in  the  '*  Zoological  Becord  "  (1893,  p.  22.)  Pag- 
roxoma.  Gill,  defined  on  p.  98  of  the  above  mentioned  work  and  over- 
looked by  its  author  on  p.  123  has  therefore  pret'edence,  but  is 
omitted  from  the  **  Zoological  Record."  If  however  Sparo9omn» 
and  Sparosoma  are  accounted  distinct  names,  the  former  should  bo 
used  for  our  fish  in  preference  to  Pagrosoma  as  I  have  already 
published  it  (A^t.  Mus.  Mem.,  iv.,  1899,  p.  82). 
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Lethrinus  opercuUirift  ia  said  to  be  commoo  and  mach  prized  at* 
Norfolk  Island  where  it  is  called  "  The  Oo-oo  Trumpeter." 

GiRELLA  CYANEA,  Mockay. 

Girella  cyanea,  Macleay,  Proc.  Linn.  Soc.  N.  S.   Wales,  v.,  1881, 
p.  409. 

(Plate  XX.,  fig.  3.) 

The  Blae-fish  is  the  staple  food  fish  of  the  island  and  is  gener- 
ally caught  with  hand  lines  off  the  rocks ;  a  shoal  of  perhaps  fifty 
individuals  or  more  may  be  seen  in  a  deep  gulch,  the  colour  of  those 
in  the  deeper  water  appearing  of  the  most  intense  blue,  while  those 
near  the  surface  or  just  drawn  from  the  water  are  the  colour  of  the 
sky,  but  the  beautiful  tint  fades  before  the  fish  is  dead.  The  young 
abound  in  all  the  rock  pools  but  all  are  dusky  in  colour,  the 
characteristic  blue  not  appearing  until  the  fish  is  five  or  six 
inches  in  length.  The  Blue- fish  is  a  good  species  for  smoking 
and  curing,  and  recent  consignments  realised  twenty-eight 
shillings  net  per  hundredweight  in  the  Sydney  market. 

The  inhabitants  told  me  of  some  large  yellow  fishes  occasion- 
ally seen  and  named  Guinea-fish.  One  specimen  only  is  known 
to  have  been  taken,  with  crab  for  bait.  This  may  be  a  variety 
of  the  Blue-fish,  but  I  have  at  present  no  means  of  knowing. 

This  s{)ecies  has  not  been  previously  figured. 

C^SIOSOMA  SQUiPiNNis,  Richardson. 
Seorpia  aquipinnis,  Richardson,  Voy.  "  Ereb.  and  Terr.,"  Fish., 
1848,  p.  121. 

The  Sweep  of  New  South  Wales  is  known  as  the  Hard-bellied 
Blae  Fish  on  the  island,  and  its  colouration  is  even  more  striking 
than  that  of  GircUa  cyatwa  owing  to  its  being  of  a  lighter  and 
brighter  hue.     It  is  very  common  and  easily  caught. 

ClBRHlTlCHTHYS  SPLENDENS,   Ogilby. 

Cirrhitichtkys  spiettdens,  Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  58, 
pi.  ii. 
We  brought  away  two  examples  of  this  marvellously  arrayed 
Bsh,  caught  among  rocks  with  hook  and  line.  Though  we  may, 
at  different  times,  have  received  a  dozen  examples  from  the 
island,  it  is  accounted  rare,  and  scarcely  known  to  the  colonists. 

Aplodactylus  btheridgu,  Ogilhy. 
JHapUdaciylm  etheridyii,  Ogilby,  Aust.  MuB.  Mem.,  ii.,  1889,  p.  57. 
(Plate  xxi ) 
Two  or  three  specimens  only  have  been  received  since  the 
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species  was  first  described.  We  obtained  a  nice  example  in  a 
poisoDed  rock-pool  and  from  ibis  tbe  accompanying  illostration 
is  prepared  (See  Note,  p.  186). 

Amphiprion  MELAN0PU8,  BUeker. 

Amphiprion   melanopus^    Blocker,   Nat.  Tijdschr.  Ned.  Ind.,  iii., 
1852  (Aniboina  ii.),  p.  561. 

Among  numerous  otber  fisbes,  a  large  rock- pool  contained 
several  examples  of  an  Amphiprim.  These  were  extremely  con- 
spicuous, being  apparently  of  deep  black  colour  with  pure  white 
tail.  On  obtaining  specimens  this  was  indeed  seen  to  be  the 
case,  one  example  only  showing  a  limited  streak  on  the  opercle, 
not  nearly  so  extensive  as  figured  by  Bleeker.*^  This  species  has 
been  already  recorded  from  the  island  and  I  have  examined  the 
specimens  thus  identified ;  they  absolutely  agree  with  those 
since  obtained. 

POMACENTRUS  FA8CI0LATUS,   Ogilhy, 

Pomacenif-m  nigricam^  Quoy  and  Gaimard,  Voy.  **  Uranie,"  Zool., 

1825,  p.  399  (not  Uohcentrus  nigricans,  Lac^pede). 
Ponmcentruft  fasciolatm,  Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  64. 
Eupaniacentrus  marginatum,  Jenkins,  Bull.  U.S.   Fish  Gomm.,  xix., 
1901,(1899,)  p.  391,  fig.  5. 

The  author  of  the  name  indicated  the  similarity  of  the  species 
to  P.  Hcolopseus  fP,8cohpBuJ  Quoy  and  Oaimard,  but  remarked  upon 
the  constancy  in  the  number  of  dorsal  spines  as  constituting 
specific  distinction.  The  identity  of  the  Lord  Howe  Island 
examples  with  P.  nigricans,  Quoy  and  Gaimard,  is  here  sug- 
gested, the  name  being,  however,  preoccupied  by  Lacepede. 
Jenkins  has  also  identified  specimens  from  Honolulu,  with  P. 
nigricans  and  if  my  conclusions  are  correct  the  name  £.  marginatus 
must  be  sunk  in  favour  of  the  prior  P,  fasciolatus.  The 
respective  descriptions  do  not  differ  materially :  the  length  of 
the  head  in  that  of  the  body  is  given  as  4*50  to  475  in  P. 
faseiolatus,  the  caudal  being  included.  In  JS*.  marginatm  it  is 
rendered  as  2*66  exclusive  of  the  caudal;  this  is  obviously  a 
misprint,  possibly  for  3*66  the  illustration  exhibiting  the  latter 
proportion. 

The  invariable  number  of  dorsal  spines  is  thirteen,  and  over 
fifty  examples  have  been  examined. 

Many  young  of  this  species  have  the  membrane  of  the  first  six 
dorsal  spines  tipped  with  orange,  a  most  conspicuous  feature 
during  life  ;  nearly  all  the  young  possess  a  large  black  spot  on 
the  ii-vi  dorsal  spines,  but  ^n  none  have  I  seen  a  spot  on  the 
rays. 

»  Bleeker— Atl.  Ichth.,  ix.,  18777pl.  cccci.,  fig.  7. 
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The  teeth  being  io  a  single  seriee  dissociates  the  species  from 
typical  members  of  Pomacentrm^  while  the  incompletely  scaled 
SQoat  and  lower  jaw  seem  to  indicate  affinity  with  Amhly- 
pomacentrm^  Bleeker,  which  is  possibly  synonymous  with 
Paraponuicentrm^  Bleeker,  into  which  Eupotnacentrus^  Bleeker,  may 
also  have  to  be  merged. 

This,  the  only  "  Pomacentrns  **  recorded  from  the  island,  is 
the  commonest  member  of  the  family  met  with,  and  was  found 
in  great  numbers  in  every  suitable  rock-pool. 

Parma  polylepis,  Gunther. 

Pamia  polylepis^  Qiinther,  Brit.  Mus.  Cat.  Fish.,  iv.,  1862,  p.  59. 
(Plate  xxii.) 

I  use  the  name  Panm,  Giinther,  on  the  supposition  that  its 
members  are  generically  distinct  from  the  type  of  Ilypsypops^ 
Gill.  The  latter  genus  was  instituted  in  1861  for  Glyphisodon 
rubicundus,  Girard,  but  in  1862,  Giinther  proposed  the  new  name 
Panna  and  placed  G,  rubicundus  in  the  genus,  although  already 
assigned  by  Gill  to  Hypsypopa,  The  reasons  for  so  doing  are 
expressed  as  follows : — *'  This  genus  fHypsypopsJ  is  founded  on 
characters  entirely  different  from  those  of  Parma,  and  its  limits 
agree  so  little  with  those  of  the  latter,  that  it  would  cause  only 
confusion  if  I  were  to  adopt  the  name." 

The  Sailor  Fish  is  common  in  all  the  rock-pools,  adult 
examples  frequenting  the  larger  and  deeper  pools  and  hiding 
beneath  the  overhanging  ledges. 

Ogilby^  describes  it  as  being  a  variable  species  in  colouration. 
Of  a  large  number  of  specimens  examined  the  variations  detected 
are  due  to  age.  In  the  young  the  snout  is  somewhat  pointed 
and  the  head  is  without  rugosities.  As  age  advances  the  snout 
becomes  more  and  more  vertical  until,  in  old  specimens,  the 
profile  is  little  removed  from  the  perpendicular,  the  snout  is  then 
very  rugose  roughly  forming  two  low  vertical  ridges  which  termin- 
ate above  the  level  of  the  eyes,  each  in  a  rugose  boss  ;  a  similar  but 
larger  pair  of  bosses  is  developed  at  the  upper  anterior  angle  of 
each  eye. 

The  colouration  in  the  young  (of  35  mm.)  is  a  creamy  ground 
with  three  vertical  cross  bands  ;  the  first  from  the  occiput  and 
first  dorsal  spine,  to  the  base  of  the  pectoral ;  the  second  across 
the  middle  of  the  body,  and  the  third  from  the  viii-xiii  dorsal 
spines  to  the  anal,  fading  towards  the  tail.  A  dark  line,  blue  in 
life,  arises  on  each  side  of  the  snout,  and  passes  above  the  eye 
to  the  first  dorsal  spine ;  another  from  the  upper  hinder  angle  of 

^  OgUby-Aust.  Mua.  Mem.,  u..  1889,  p.  66. 
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the  eye  to  the  origin  of  the  lateral  line,  and  another  below  the 
eye,  breaking  into  spots  on  the  opercles.  A  jet  black  spot  as 
large  as  the  eye  and  snrrounded  by  a  blue  line  occars  at  the  base 
of  the  four  last  dorsal  spines,  encroaching  on  the  body  as  far  as 
the  lateral  line.  The  fins  are  dusky,  the  first,  and  elongate 
ventral  ray,  black.  In  larger  examples  (of  90  mm.)  the  ground 
colour  becomes  darker  and  the  bands  intensified,  the  lines  on  the 
head  have  disappeared  though  the  black  spot  on  the  dorsal  fin  is 
still  apparent.  An  indication  of  the  bosses  in  front  of  the  eyes  is 
discernable.  In  adult  specimens  (250  mm.)  the  ground  colour 
becomes  so  dark  as  to  render  the  cross  bands  and  black  spot 
almost  indistinguishable :  the  fins  are  correspondingly  darkened, 
the  colour  of  the  whole  fish  appearing  a  nearly  uniform  brownish- 
black.  In  some  cases  the  head  and  fore  part  of  the  body  remain 
yellowish-brown. 

Glyphisodon  saxatilis,  LimuBiis, 

Chcttodon  saxatilis,  LinnsBus,  Syst.  Nat.  (ed.  x.)»  1758,  p.  276. 

Once  only  was  this  species  met  with  ;  in  a  rock-pool  at  Middle 
Beach  we  encountered  a  shoal  of  small  individuals  dome  of  which 
were  secured.  They  measure  but  20  mm.  in  length  and  when 
alive  were  of  vivid  green  colour  :  in  some  the  tail  is  of  uniform 
tint,  in  others  the  upper  and  lower  rays  are  brown.  All  have 
the  characterisfcic  five  cross  bands.  The  species  has  been 
recorded  under  the  name  Glyphidodon  ccelestmus,  Cuvier  and 
Valenciennes. 

Glyphisodon  polyacanthus,  Ogilhy, 

Qlyphidodon  poly  acanthus,   Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889, 
p.  65. 

(Plate  xxiii.,  fig.  1.) 

Both  young  and  adult  examples  were  freely  obtained  in  rock- 
pools,  the  former  being  perhaps  one  of  the  most  strikingly 
coloured  fishes  met  with.  When  alive  the  ground  colour  is 
brilliant  orange  and  the  naso-dorsal  blue  line  is  very  broad,  as  is 
also  that  surrounding  the  dorsal  ocellus;  thBse  lines  narrow 
with  age,  become  broken  into  dots  and  finally  disappear,  while 
the  ground  colour  turns  uniformly  dark  brown.  The  figure 
represents  a  half-grown  individual. 

Glyphisodon  antjerius,  Cuvier  and  Valenciennes. 

Olphisodon  antjerius,  Cuvier  and  Valenciennes,  Hist.  Nat.  PoiiS., 
v.,  1830,  p.  481. 

In  recording  G,  hroumrigyii,  Bennett,  from  the  island  in  1894,*^ 
«  Waite— Proc.  Linn.  Soc.  N.S.  Wales,  (2).  ix.,  1894,  p.  219. 
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I  followed  Bleeker,  Giinther,  and  Day  in  regarding  this  species 
and  Q,  antjerius  as  synonymous.  I  now  prefer  to  recognise  them 
as  distinct,  and  assign  the  island  form  to  the  latter  species,  char- 
acterised by  having  only  one  dorsal  ocellns,  and  that  situated  at 
the  base  of  the  posterior  dorsal  spines.  This  species  differs  from 
G,  polyacanthus^  Ogilby,  by  having  the  normal  number  of  thirteen 
dorsal  spines. 

From  a  study,  in  conjunction  with  Mr.  McGulloch,  of  many 
members  of  the  family,  received  mainly  from  the  New  Hebrides, 
I  cannot  subscribe  to  I)ay*s  statement^  that  colour  variations  "  are 
not  merely  due  to  age."  Further  needful  investigation  into  the 
genus  Glyphisodan  will  probably  show  that  many  of  the  so-called 
varieties  of  G,  hrownriggii  are  in  reality  valid  species,  undergoing 
changes  with  age,  but  otherwise  constant. 

Cuvier  and  Valenciennes'  short  description  was  based  only  ' 
upon  a  drawing  sent  from  Java  by  Kuhl  and  Von  Hasselt, 
to  whom  they  credit  the  specific  name.  It  may  be  noted 
that  the  radial  formula  is  not  given  and  subsequent  writers  have 
apparently  considered  it  to  be  the  same  as  in  0,  brownriggii.  If  I 
am  correct  in  assigning  our  examples  to  G.  antjerius,  the  species 
is  certainly  distinct.     They  yield  the  f olio winj?  .characters : — 

D.  xiii.  9  ;  A.  ii.  15 ;  V.  i.  5  ;  P.  22 ;  C.  15. 

and  have  thus  nine  more  dorsal  rays  than  counted  by  Bennett, 
or  six  more  than  rendered  by  other  writers. 

Thalassoma  trilobatdm,  LacSpSde, 

Labrus  trilobatm,  Lacepede,  Hist.  Niit.  Poiss.,  iii.,  1802,  p.  454 

Juli$  unibrostygma,  Biippell,  Neue  Wirbelt.,  Fische,  1837,  p.  11, 
pi.  iii.,  fig.  2. 

An  examination  of  the  nice  series  collected,  enables  me  to 
identify  Riippeirs  species  as  a  younger  stage  of  T,  trilobatum. 
To  the  already  long  synonomy,  T,  berendti,  Seals,**  from  Hono- 
lulu, should  be  added.  In  small  specimens  the  longitudinal 
colour  lines  appear  only  as  dusters  of  dark  vertical  marks, 
there  being  six  clusters  in  each  row,  of  which  there  are  three  ; 
one  at  the  base  of  the  dorsal,  one  along  the  centre  of  the 
body,  and  a  third  from  the  base  of  the  pectoral  to  the  lower 
part  of  the  tail.  The  dorsal  and  anal  fins  each  bear  three 
bands,  one  basal,  one  median  and  one  marginal,  the  mar- 
ginal  bands   disappear   with   age  and   the  median  one  becomes 

«  Day -Fishes  India.  1877,  p.  887. 

^  Seale— Occ.  Papers  Bemice  Pauahi  Bishop  Mus.,  i.,  1901,  p.  16,  fig.  7. 
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sab-marginal.  The  opercular  liDes  are  not  at  first  apparent, 
and  when  developed  are  not  so  wide  as  they  nltimatelj  become. 
The  tail  is,  in  the  younger  stages,  rounded,  and  assumes  a  trun- 
cate shape  before  reaching  the  trilobed  condition  of  the  adult. 

The  hehaviour  of  this  fish  renders  it  liable  to  be  caught  by 
hand.  The  reefs  at  the  northern  and  southern  extremities  of 
the  lagoon  are  very  even  and  level,  and  are  consequently  quickly 
exposed  and  covered  at  the  ebb  and  flow  of  the  tide.  So  loth 
does  the  fish  seem  to  leave  the  reef,  that  it  becomes  half  exposed 
by  the  receding  tide,  and  then  exhibits  much  commotion  when 
disturbed.  As  we  waded  along  the  reef  every  few  steps  was 
marked  by  the  floundering  action  and  subsequent  rush  of  one 
of  these  fishes.  They  are  also  among  the  first  fishes  to  appear 
with  the  incoming  tide.  Numbers  remain  in  the  larger  pools 
between  tide  marks,  while  on  the  eastern  side  of  the  island  we 
obtained  young  examples  in  the  rock-pools. 

CoRis  PICTA,  Block  and  Schneider. 

Labrus  pictus^  Bloch  and  Schneider,  Syst.  Ichth.,  1801,  p.  251, 
pi.  Iv. 

The  water  telescope  showed  this  beautiful  fish  to  be  common 
immediately  outside  the  reef,  where,  by  dropping  a  bait,  a  dozen 
would  be  in  view  within  a  few  minutes. 

Anampses  diadem atus,  Biippell, 

Anampses  diademaUis,  Riippeli,  Neue  Wirbelt.,  Fische,  1835,  p.  21, 
pi.  vi.,  fig.  3. 

With  this  species  1  associate  an  example  obtained  while 
wading  on  the  South  Beef.  When  alive  it  was  of  dark  green 
colour,  with  vertical  pearl-coloured  marks  on  each  scale.  It 
bears  the  characteristic  blue  lines  on  the  head  but  the  interocular 
band  is  absent,  in  which  respect  it  agrees  with  Gunther's  figure 
<i  j^9t  u  r£^Q  specimen  measures  270  mm.  in  length,  and 
constitutes  a  record  for  the  island. 

Anampses  eleoans,  Ogilby. 

Anampses  elegans,  Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  67, 
Anampses  variolatusy  Ogilby,  loc,  at. 

In  our  examples,  of  which  we  have  two,  preserved  in 
formaline,  the  ground  colour  is  green  with  the  upper  half  of  the 
head  and  body  darker  and  greyer;  a  deep  grey  band  passes 
across  the  front  of  the  snout  and  through  the  eye  on  to  the  oper- 

**  GUnther — Fische  Sudsee,  vii.,  1881,  pi.  cxzziz. 
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culum,  where  it  descends  and  forms  a  large  blotch  of  purplish 
hue ;  rather  widely  spaced  dark-green  spots  occur  on  the  upper 
part  of  the  head  and  opercle  and  behind  the  eye.  Scales  on  the 
body  with  longitudinal  lines,  fainter,  but  distinct,  on  the  lower 
parts,  a  blue  spot  on  each  scale.  Both  dorsal  and  anal  fins 
spotted  with  green,  each  with  a  black  yellow-edged  spot  at  the 
base  of  the  hinder  rays  ;  the  caudal  is  yellow  with  green  mark- 
ings and  a  clear  margin  ;  the  pectoral  is  yellow  basally,  other- 
wise colourless,  it  has  a  blue  line  across  the  muscular  base.  In 
the  smaller  example  the  markings  on  the  upper  part  of  the  back 
form  transverse  bands  and  in  this  specimen  only,  is  an  anal  spot 
present :  both  the  spots  and  bands  are  possibly  indications  of  im- 
maturity. I  have  examined  the  type  specimens  and  in  the  smaller 
examples  can  still  see  indications  of  the  spot  on  the  dorsal  fin. 
Though  much  colour  has  now  disappeared  from  the  type  of 
A.  variolatus,  of  the  same  author,  I  regard  it  as  a  younger  stage 
of  the  same  species,  the  rows  of  scales  though  rendered  as  4/10 
and  6/11  respectively  do  not  differ  in  number,  the  first-named 
figures  being  correct. 

PaCHYNATHUS  CAPISTRATUS,  Shaw. 
BaliMefi  capistratuH^  Shaw,  Gen.  Zool.,  v.,  1804,  p.  417. 

I  previously  identified  this  species  from  the  island  from  the 
examination  of  an  old  and  discoloured  specimen.  In  the  con- 
signment just  leceived  from  Mrs.  Nichols,  I  am  pleased  to  find 
a  large  and  well  preserved  example.  It  was  obtained  by 
dynamite,  exploded  at  the  wreckage  of  the  **  Ovalau." 

In  *» Nature*'  (10th  Dec,  1903, p.  126),  Prof.  W.  A.  Herdman 
reports  that  Mr.  James  Hornell  has  discovered  that  a  species  of 
Balhtts  is  a  host  of  the  endoparasitic  worm,  the  larva  of  which  is 
the  nucleus  of  the  pearl  of  the  Cingalese  oyster.  The  final  host 
of  the  worm  is  Tnjgon  (DasyatiaJ  which  feeds  upon  Balisten. 

PSEUDOMONACANTHUS  ANALIS,  up,  tlOV. 

(Fig.  32.) 
D.  ii.  34  ;  A.  31 ;  P.  12  ;  C.  12. 

Length  of  head  3*5,  height  of  body  at  the  vent  27,  length  of 
caudal  4*5  in  the  total.  The  eye  is  moderate,  3*3  in  the  length 
of  the  head  and  less  than  the  interorbital  space :  it  lies  midway 
between  the  dorsal  rays  and  the  snout. 

The  gill  opening  is  oblique,  placed  under  the  anterior  half  of 
the  eye  ;  it  is  longer  than  the  eye  and  is  separated  therefrom  by 
a  space  less  than  an  eye-diameter.  The  nostrils  are  close 
together,  separated  from  the  eye  by  a  third  of  its  diameter :  they 
are  simple  pores  with  skinny  margins. 
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Head  deeper  thah  long,  its  upper  profile  scarcely  convex,  as^is 
also  its  continuation  to  the  dorsal  rays.  The  body  is  elongate, 
strongly  ooxnpressed  and  the  ventral  process  is  not  greatly 
extensible.  The  dorsal  spine  is  without  barbs  and  is  broken,  it 
stands  above  the  middle  of  the  eye  and  midway  between  the  end 
of  the  snout  and  the  soft  dorsal  fin :  the  rays  are  similar  to  those 
of  the  anal,  they  commence  in  advance  of  that  fin.  The  vertical 
from  the  ventral  process  lies  nearer  to  the  dorsal  rays  than  to 
the  spine.  The  ventral  spine  is  simply  roughened  without 
distinct  points.  The  pectoral  is  inserted  in  advance  of  the 
hinder  edge  of  the  eye.  The  caudal  is  short  and  rounded,  the 
peduncle  bears  neither  spines  nor  bristles,  and  its  height  is 
rather  more  than  the  diameter  of  the  eye. 

Skin  everywhere  rough,  with  distinct  scales,  each  bearing  a 
number  of  fine  points  on  its  edge. 

Colours, — Head  and  body  umber  brown,  end  of  snout  blackish ; 
a  lar^  black  well-defined  area  surrounds  the  vent.  All  the  fina 
blue,  the  pectoral  and  caudal  intensely  and  uniformly  so. 

Total  length  220  mm. 

Since  writing  the  above,  I  have  received  from  Mr.  C.  T. 
Regan,  his  paper  on  the  classification  of  the  Plectognathi, 
wherein  he  describes  a  species  from  Melbourne,  under  the  name 
-P.  degeniy^  which  is  closely  allied  to  Pseudomonucanthus  modestuSy 
Ounther,  P.  ayraudi,  Giinther,  and  P.  septentrionalis,  Gunther, 
but  differs  from  all  by  the  absence  of  barbs  on  the  dorsal  spine. 

Sebastopsis  guamensis,  Quoy  and  Gaitmrd, 
Scorpcena  yuamensis^  Quoy  and  Gaimard,  Voy.  **  Uranie,*'  Zool., 
1824  p.  826. 

One  example  was  taken  of  this  species,  not  previously  known 
from  the  island,  it  measures  107  mm.  in  length.  Sebastes  scaber^ 
Ramsay  and  Ogilby,^  also  belongs  to  the  genus  Sebastopsis  and  is 
a  species  distinct  from  6\  yxMimensis, 

COCOTBOPUS  ALTIPINNIS,   Waite. 

Cocbtropm  altipinnis^  Waite,  Rec.  Aust.  Mus.,  v.,   1903,  p.  41, 
pi.  v.,  fig.  2. 
At  the  time  of  writing  upon   Cocoiropus,  1  had  not  seen  the 
works  of  Klunzinger,*^  nor  of  Kossmanu  and  Rauber,^  both  of 

*»  Regan— Proc.  Zool.  Soc.,  1902,  p.  299,  pi.  xxiv.,  fig.  1. 
«•  Eamaay  and  Ogilby.— Proc.  Linn.  Soc.  N.S,  Wales,  x.,  1886,  p.  577. 
"  Klimzinger — iHsche  roth.  Meer.,  i.,  1884,  p.  74 

^  Koesmann  and  Bauber— Beise  roth.  Meer.,Fische.,  1876,  p.  395,pl.ii., 
fig.  6. 
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which  have  since  become  available.  The  author  first-named  places 
Tetraroge  gallus^  Kossmann  and  Baaber,  in  the  genus  Cocotropus ; 
the  species  is  not  included  in  my  synopsis  of  the  species,  and  I 
therefore  furnish  the  following  points  for  comparison,  as  deduced 
from  the  authors'  description. 

Cocotropus  gallm,  Kossmann  and  Rauber. 

D.  xiiu  9  ;  A.  ii.  6. 

Length  of  head  8,  height  of  body  3*8.  Dorsal  fin  commences 
over  middle  of  eye.  Second  spine  longest,  1'25  in  height  of 
body  ?  (plate  ii.  is  absent  in  my  copy). 

ZTa^.— Red  Sea. 

GOBIUS  iEOLOSOMA,  Ogt'lhg. 

Gohius  ceolo807Hay  Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  61. 
(Plate  xxiii.,  fig.  2.) 

This  goby  was  found  to  be  quite  common  in  the  rock-pools, 
and  was  the  only  member  of  the  genus  taken.  The  largest 
examples  measure  72  mm.  in  length.  With  a  good  series  in 
hand,  it  is  possible  to  augment  the  original  description  some- 
what. 

D.  vi.  i.  9-10 ;  A.  i.  8 ;  V.  i.  5  ;  P.  18-20. 

The  snout  is  a  little  shorter  than  the  eye.  The  pectoral  fin  is 
shorter  than  the  head  and  has  the  upper  three  to  five  rays  split 
to  their  bases  and  "  silk-like."  The  ventrals  vary  in  length, 
reaching  to  the  vent  in  their  greatest  development.  In  the  male 
the  anal  papilla  is  pointed,  in  the  female  slightly  bifid.  Though 
the  middle  rays  of  the  caudal  are  the  longest  they  are  not 
suflficiently  produced  to  give  a  wedge-shaped  contour  to  the  fin 
as  described. 

Examples  taken  were  in  full  breeding  condition,  the  eggs 
being  bright  orange  in  colour.  A  male  is  selected  for  the 
accompanying  illustration. 

Allooobius,  gen.  not\ 
Family  Gobiid-«. 

Body  oblong  and  compressed  with  large  imbricate  minutely 
ctenoid  scales.  Head  large,  broad,  and  slightly  compressed, 
naked,  without  barbels.  Eyes  large,  anterior,  not  approximate, 
opercles  unarmed.  Mouth  oblique,  rather  large.  A  row  of 
conical  teeth  in  both  jaws  with  canines.  A  large  patch  of 
canines  within  the  symphysis  of  the  lower  jaw.  Tongue  entire. 
Branchiostegals  five.  Gill  opening  small,  lateral,  the  membranes 
broadly  attached  to  the  isthmus.     Dorsal  fin  with  six  plus  one 
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slender  spines  and  abont  ten  rays.  Anal  short.  Ventral  fins 
not  nnited,  witb.  one  spine  and  four  separate  rays.  Pectoral 
without  free  rays.  Caudal  fin  ronnded.  Skull  without  distinct 
median  keel.     Vertebrae  10  +  15  =  25. 

This  genus  differs  from  the  typical  members  of  the  family  by 
having  but  four  ventral  rays. 

From  those  with  the  same  character,  namely,  Oxymeiopon^ 
Trypaiichen  and  their  allies,  it  may  be  distinguished  by  the  short 
vertical  fins  and  the  smaller  number  of  vertebrae. 

Allogobius  viRiDrs,  sp.  nor. 
(Plate  xxiii.,  fig.  3  ) 

B.  v;  D.  vi  i.  10;  A.  i.  8;  V.  i  4 ;  P.  17-18;  C.  13;  Sc.  25; 
Sc.  tr.  8. 

The  bead  is  large,  slightly  compressed,  and  3*7  in  the  total 
length.  The  height  of  the  body  is  4*4  in  the  same,  and  equal  to 
the  length  of  the  caudal.  Eyes  large,  anterior,  lateral,  one- third 
of  a  diameter  apart ;  they  just  attain  the  profile  of  the  head  and 
are  one-fourth  its  length.  Snout  obtuse  equal  to  two-thirds  the 
diameter  of  the  eye.  Body  oblong,  compressed,  covered  with 
large  minutely  ctenoid  scales,  with  the  exception  of  the  portions 
in  front  of  the  dorsal  and  ventral  fins.     Head  naked. 

The  first  dorsal  spine  is  filamentous  in  the  male,  of  twice  and  a 
third  the  length  of  the  second  which  is  1*7  in  that  of  the  head  ; 
the  remaining  spines  successively  decrease  and  the  membrane  of 
the  last  reaches  the  origin  of  the  second  fin.  The  soft  dorsal  is 
higher  posteriorly,  the  ninth  ray  being  equal  to  the  second  spine. 
The  anal  arises  beneath  the  second  dorsal  ray  and  the  last  ray 
is  beneath  the  penultimate  ray  of  the  dorsal.  The*  ventrals  are 
well  separated,  the  inner  rays  longest  and  more  than  the  height 
of  the  body*  reaching  the  vent :  they  are  unconnected  and 
feather-like,  the  vanes  being  developed  only  on  the  anterior 
aspect  of  each  ray.  The  pectorals  are  pointed.  The  nine  upper 
rays  are  simple,  the  first  divided  ray  is  the  longest,  being  slightly 
longer  or  shorter  than  the  head,  and  attaining  to  about  the  first 
dorsal  ray.  The  caudal  fin  is  rounded.  The  peduncle  is  deep  and 
atrongly  compressed,  its  depth  less  than  its  length. 

The  anal  papilla,  in  the  male,  forms  au  incomplete  cup,  open 
in  front,  its  margins  extremely  digitate ;  in  the  female  it  is 
simpler,  conical  in  shape,  with  two  digitate  processes  only. 

Colours. — The  ground  tint  is  green,  the  body  crossed  with 
seven  somewhat  darker  bands  less  than  an  eye-diameter  in 
width :  the  anterior  band  commences  at  the  first  dorsal  spine, 
the  second  between  the  fifth  and  sixth,  two  below  the  second 
dorsal,  and  three  on  the  caudal  peduncle,  the  last  of  which  bears 
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a  large  black  spot :  tho  five  last  bands  are  darkest  beneatb.  The 
bead  markingB  are  brown,  bright  red  in  life,  and  consist  of  large 
spots  extending  over  the  whole  head,  smaller  on  the  snout  and 
below,  and  forming  bars  across  the  occipat.  The  first  dorsal  is 
doskj,  especially  towards  the  margin,  the  second  dorsal  and 
caudal  bear  brown  spots  which  on  the  latter  tend  to  form  bars, 
the  colouration  of  the  fins  howeyer  is  subject  to  variation.  Most 
of  the  scales  bear  a  vertical  row  of  small  brown  spots. 

Length,  40  mm. 

This  small  species  was  very  common  in  the  rock-pools  and  in 
breeding  condition  when  obtained.  The  eggs  are  large  and 
green  in  colour. 

LiMNiCHTHYS,  gm.  nov. 

Family  TRiCHONOTiDiE. 

Head  depressed,  pointed,  body  sub-cyclindricaf  anteriorly, 
tail  compressed,  cleft  of  mouth  wide,  nearly  horizontal,  jaws 
equal ;  eyes  directed  upwards ;  scales  moderate,  cycloid,  lateral 
line  continuous.  One  dorsal  fin  shorter  than  the  anal ;  ventrals 
jugular  with  one  spine  and  five  rays,  the  rays  of  all  the  fins,  the 
caudal  excepted,  are  simple.  Gill  openings  very  wide.  Branchi- 
ostegals  seven.  Villiform  teeth  in  the  jaws  and  on  the 
palatines.     None  on  the  vomer.     VertebraB  13  +  27  =  40. 

This  genus  is  sufficiently  distinguished  from  other  members  of 
the  family  by  the  dorsal  fin  being  inserted  behind  the  origin  of 
the  anal.  In  Creedia^  which  should  perhaps  also  be  referred  to 
the  family,  the  dorsal  fin  is  short  and  situated  above  the 
middle  of  the  anal,  the  lateral  line  is  ventral  in  position  and  of 
peculiar  formation. 

LiMNICHTHYS  FASCIATU8,  Bp.  ttOV. 

(Plate  xxiii.,  fig.  4.) 

B.  vii;  D.  25-26;  A.  27-29;  V.  i.  6 ;  P.  13;  C.  12  +  4; 
L.  lat.  40  ;  L.  tr.  3  +  5. 

The  head  is  depressed  and  triangular,  4'8  ;  height  of  the  body, 
at  the  first  anal  ray,  7*2  ;  and  the  caudal  5*0  in  the  length  of 
the  body.  Eyes  half  a  diameter  apart,  directed  upwards,  inter- 
rupting the  profile  of  the  head,  5*5  in  its  length,  and  equal  to 
that  of  the  snout :  anterior  nostril  in  a  tube  near  the  end  of  the 
snout,  posterior  nostril  simple,  close  in  front  of  the  eye.  The 
upper  lip  is  pointed  and  produced  into  a  skinny  process  nearly 
as  long  as  the  eye  (illustrated  in  the  figure.) 

Body  elongate,  subcylindrical  in  front,  passing  into  the  com- 
pressed tail.  Head  naked  ;  body  with  rather  large  adherent 
cycloid  scales,  lateral  line  sub-median  in  position,  but  runniog 
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poBteriorly  lower  on  the  body  ;  it  ia  very  oonspionous,  and  each 
scale,  to  the  thirteenth,  has  an  entire  margin  and  bears  a  large 
simple  tube,  thence  the  free  margin  of  each  scale  is  trilobed,  the 
centre  lobe  being  much  longer  than  the  lateral  ones. 

The  dorsal  fin  arises  its  own  length  behind  the  tip  of  the 
snoat,  and  extends  nearly  to  the  base  of  the  caudal.  The  first 
ray  is  one-third  longer  than  the  diameter  of  the  eye  and  the 
following  sacoeesively  increase  in  length  to  the  seventh,  which 
is  half  the  length  of  the  head.  Thence  they  gradually  decrease 
in  length,  the  last  being  once  and  a  half  the  diameter  of  the  eye. 
The  anal  fin  arises  three  rays  in  advance  of  the  dorsal,  and 
extends  a  little  further  backward,  it  is  similar  to  the  dorsal, 
though  its  posterior  rays  are  longer.  The  ventrals  are  short  and 
are  inserted  in  advance  of  the  pectorals  ;  the  latter  are  pointed 
and  do  not  reach  to  the  first  anal  ray ;  the  caudal  is  rounded, 
its  peduncle  less  than  half  the  height  of  the  body ;  the  rays  are 
divided,  those  of  all  the  other  fins  simple. 

Colours. — Ground  colour  creamy  with  black  markings,  a  black 
band  connects  the  eyes  and  passes  towards  the  angle  of  the 
mouth,  though  this  is  sometimes  absent.  The  body  bears  eight 
transverse  bars ;  they  are  placed  at  equal  intervals,  the  first  is 
above  the  opercle,  the  last  at  the  base  of  the  caudal :  the  four 
anterior  bands  are  broadened  above  and  form  each  a  triangular 
figure,  the  following  bands  are  widened  below  and,  uniting, 
produce  a  broad  longitudinal  line  which  constitutes  tha  most 
striking  colour  feature  of  the  fish.     Fins  colourless. 

Length,  48  mm. 

Though  small,  our  examples  are  fully  adult  many  being  in 
full  roe,  the  ova  are  large  and  of  yellow  colour. 

These  little  fishes  are  common  in  the  rock-pools,  but  owing  to 
their  secretive  habits  were  not  observed  until  driven  from  their 
retreats  by  poison. 

DiPLOCREPis  COSTATUS,  Ogilby. 

Diploorepis  costatus^    Ogilby,   Proc.  Linn.    Soc.  N.  8.  Wales,  x., 
1885,  p.  270. 

(Plate  xxiv.,  fig.  1.) 

Two  examples  of  this  species  were  originally  recorded  from 
New  South  Wales  and  other  two  were  subsequently  recognised 
from  Lord  Howe  Island.  By  means  of  poison  we  collected  a 
nice  series  from  the  rock-p6bls,  and  at  the  time  noted  that  they 
were  of  brown  colour  with  darker  cross  markings  on  the  dorsal 
surface.  All  markings  have  disappeared  under  preservation  of 
the  specimens,  so  that  I  am  unable  to  describe  the  orna- 
mentation. 
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The  accompanying  illnstration  represents  the  type  specimen 
much  enlarged. 

Lepadichthts,  gen,  mv. 

Family  GoBiESOCiDiE. 

Head  moderately  broad  and  depressed;  body,  anteriorly 
slightly  depressed,  posteriorly  deep  and  strongly  compresBed, 
naked ;  opercle  without  apparent  spine.  Gills,  three.  Gill 
membranes  united  and  attached  to  the  isthmus.  Incisor  teeth 
in  both  jaws  in  a  single  series,  no  teeth  on  4ihe  vomer  or  pala- 
tines. Sucking  disc  of  moderate  size,  the  posterior  portion 
without  free  margin.  Dorsal  and  anal  fins  long,  the  former 
with  about  sixteen,  the  latter  with  about  thirteen  rays. 
Vertebrae  14  +  20  =  34. 

Of  the  two  main  divisions  of  the  family,  founded  on  the 
character  of  the  sucking  disc,  this  new  genus  agrees  with 
Gohiesox  and  its  allies,  rather  than  with  the  Lepadogmter  group. 
Fundamentally  it  more  nearly  approaches  the  latter,  the  number 
of  vertebrae  being  identical.  The  long  vertical  fins  are  also  well 
in  agreement,  but  the  gills  are  fewer  in  number.  It  differs  from 
Gohiesox  by  having  the  gill  membranes  attached  to  the  isthmus, 
and  also  from  other  genera  of  the  group  by  its  longer  vertical 
fins. 

Lepadichthts  frenatus,  sp.  not\ 

(Plate  xxiv.,  fig.  2.) 

D.  16 ;  A.  13  ;  P.  29 ;  V.  i.  4 ;   C.  17  +  8  =  lO. 

Length  of  head  3*4,  width  6*6 ;  height  of  body  6*5,  width  6  8 
in  the  total  length.  The  snout  is  broad  and  depressed  3*4  in  the 
length  of  the  head ;  the  mouth  is  small  and  terminal,  its  cleft 
less  than  two-thirds  the  distance  from  the  tip  of  the  snout  to  the 
eye.  Teeth  in  the  jaws  very  small,  in  a  single  series,  closely  set 
and  incisor-like,  with  entire  edges.  A  velum  behind  the  teeth  in 
both  jaws,  broader  in  the  lower  jaw.  The  nostrils  on  each  side 
are  close  together  at  the  upper  anterior  angle  of  the  orbit.  The 
eye  is  longer  than  deep,  5*4  in  the  length  of  the  head  and  equal 
to  the  interocular  space,  which  is  quite  flat. 

Adhesive  apparatus  longer  than  broad,  its  length  equal  to  the 
width  of  the  head. 

The  length  of  the  dorsal  is  equal  to  that  of  the  head,  and  its 
point  of  origin  to  the  front  edge  of  the  eye  is  twice  its  length. 
The  anal  commences  beneath  i^e  fifth  dorsal  ray  and  terminates 
in  the  same  vertical ;  both  fins  are  higher  behind  than  in  front, 
and  are  attached  to  the  base  of  the  caudal  rays. 

Pectorals  broad  and  rounded,  nearly  half  the  length  of  the 
head  and  without  distinct  fold  at  the  base.      The  ventrals  are 
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attached  to  the  eighteenth  pectoral  rays.  Vent  midway  between 
the  posterior  edge  of  the  sacking  disc  and  the  first  anal  ray. 
Anal  papilla  small.  Gandal  rounded,  its  length  half  that  of  the 
head,  the  pedicle  very  strongly  compressed,  its  depth  more  than 
half  the  length  of  the  caudal. 

Colours. — When  preserved  the  general  colour  is  pinkish  yellow. 
The  edge  of  the  upper  lip  is  bright  scarlet,  the  colour  continued 
as  a  streak  which  passes  backward  through  the  eye,  towards  the 
upper  margin  of  the  opercle.     Fins  colourless. 

We  possess  two  examples  which  measure  53  mm.  and  52*3  mm. 
respectively  in  length. 

Petroscirtes  icelii,  Ogilby. 

Petroacirtes  tcelii,  Ogilby,  Proc.  Linn.  Soc.  N.  S.  Wales,  (2),  ix.^ 
1894,  p.  370. 

(Plate  xxiv.,  fig.  3.) 

One  example  only  of  this  species  was  taken.  When  first  dis- 
covered it  was  basking  on  a  rock,  quite  out  of  the  water,  but 
hopped  into  a  rock- pool  on  our  nearer  approach.  Members  of 
the  genus  Salarias  indulged  in  a  similar  habit.  Of  these  we 
obtained  the  following  three  species  : — S.  alhoapiealis^  Ogilby ; 
S,  marmoratuSy  Bennett ;  and  S.  quadr worms ,  Guvier  and 
Valenciennes,  all  previously  known  from  the  island. 

Petraites  roseus,  Giinther. 
Cristiceps  roseus^  Giinther,  Gat.  Fish.  Brit.  Mus..  iii.,  1861, 
p.  274. 
In  the  Australian  Museum  Memoir  on  Lord  Howe  Island, 
Ogilby**  tentatively  identified  **a  small  Cristiceps  in  bad  condition" 
with  ().  roseus.  We  obtained  three  examples  of  that  species. 
They  were  taken  in  rock-pools  and  when  alive  were  of  green 
colour  with  darker  markings  ;  after  preservation  in  formaline  the 
colour  became  orange,  and  it  may  be  noted  that  most  of  the 
species  known  are  described  as  of  yellowish  or  reddish  hues,  and 
several  names  applied,  have  such  significance  notably : — C. 
aurantiacuSy  C.  roseus ^  C.  splendenSy  C.  pallidus.  Judging  by  the 
Lord  Howe  Island  examples  and  the  number  of  species  of 
CristicepSy  etc.,  with  which  I  am  acquainted  in  New  South  Wales 
waters,  I  should  say  that  green  is  the  life  colour  of  nearly  all. 
These  little  fishes  habitually  live  in  the  green  ulvae  of  our  coasts 
and  bays,  and  may  be  readily  obtained  by  means  of  a  sweep  net. 
So  characteristic  are  they  of  the  seaweed  that  they  are  known  to 
boys  as  **  weed-fishes." 

^  Ogilbj— Auat.  Muf.  Mem.,  ii.,  1889,  p.  63. 
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Triptertoion  nioripenne,  Cuvier  and  Valenciennes, 

Tripterygion    nigripenne,    Cuvier  and   Valenciennes,   Hist.    Nat. 
Poibd.,  xi.,  1836,  p.  413,  pi.  cccxxzix. 

I  provisionally  associate  with  this  species  two  examples,  tbe 
larger  of  which  measures  56  mm.  in  length.     The  radial  formula 

D.  iv.  XV.  11-12;  A.  i.  21;  V.  2;  P.  16-17;  C.  13; 

and  is  thus  noticeably  different  from  the  origrinal  description. 
Button*^  remarks  that  in  his  opinion  l\for$teri^  T.fenesiratumy  and 
T.  varium  are  only  accidental  varieties  of  T,  ntgripenne^  in  which 
case  our  examples  may  be  justly  included.  In  some  respects 
they  nearly  approach  T,  iAedium^  but  differ  from  that  species  by 
having  a  large  orbital  tentacle,  though  this  is  possibly  a  doubtful 
specific  character. 

In  the  absence  of  New  Zealand  examples  for  comparison,  I  am 
unable  to  offer  any  opinion  on  the  validity  of  the  various 
described  species. 

Triptertoion  rufopileum,  sp,  nor. 

(Plate  xxiv.,  fig.  4.) 

D.  iii.  xii.-xiii.  10-11;  A.  18-20;  P.  15-17;  V.  2  ;  C.  13; 
L.  lat.  17-18  -f  19 ;  L.  tr.  3  +  7. 

Length  of  head  3*7,  height  of  body  41,  length  of  caudal  4*8  in 
the  total.  Diameter  of  eye  8*2  in  the  head  and  slightly  more 
than  the  length  of  the  snout.  Head  a  little  depr^sed,  body 
subcylindrical,  deepest  at  origin  of  the  second  dorsal ;  eyes  close 
together,  directed  obliquely  upwards;  upper  jaw  a  little  the 
longer,  teeth  small,  in  bands  in  the  jaws  and  on  the  vomer.  A 
bifurcate  tentacle  on  the  anterior  nostril,  and  a  simple  one 
above  the  hinder  part  of  the  eye. 

Head,  throat  and  lower  part  of  body  as  far  as  the  origin  of  the 
anal  fin,  naked.  All  the  scales  minutely  ctenoid.  The  lateral 
line  extends  to  below  the  second  dorsal,  whence  two  rows  lower 
it  apparently  reaches  to  the  base  of  the  caudal :  the  lower  row  is 
without  tubes  and  the  effect  of  a  line  is  produced  by  a  deep  and 
narrow  notch  in  each  scale. 

The  spines  of  the  first  dorsal  fin  are  gpraduated,  the  first  being 
longest  and  2*4  in  the  length  of  the  head,  the  anterior  portion  of 
the  second  dorsal  is  higher  than  the  preceding  fin,  the  first  spine 
being  a  little  shorter  than  the  second  and  longest,  which  is  a 
trifle  longer  than  half  the  length  of  the  head ;  the  remaining 
spines  decrease  gradually  to  the  ninth,  thence  suddenly.      The 

«>  Button— Trans.  N.Z.  Inat.,  v.,  1873,  p.  263. 
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rays  of  the  third  dorsal  are  graduated,  the  first  and  longest  being 
a  fifth  more  than  the  first  spine  of  the  anterior  fin. 

The  anal  rays  sucoessively  increase  in  length  to  the  second 
last,  which  equals  the  first  spine  of  the  dorsal  fin.  The  mem- 
brane of  the  first  dorsal  is  slightly  and  of  the  anal  deeply 
incised.  Pectoral  pointed,  the  tenth  ray  is  the  longest  and  less 
than  its  distance  from  the  snout,  it  extends  to  the  base  of  the 
seventh  anal  ray,  the  seven  or  eight  lowermost  rays  are  simple 
and  have  their  tips  free  and  thickened.  The  ventral  rays  are 
united  for  one-fourth  their  length,  the  inner  is  the  longer  and 
less  than  the  height  of  the  body.  Caudal  rounded,  the  rays 
bifurcated  only. 

Colours. — The  general  ground  colour  is  yellow,  reddish  or 
brownish,  body  markings  being  invariably  present  in  the  form 
of  more  or  lees  regularly  transverse  bands,  eleven  in  number : 
one  at  the  base  of  the  first  dorsal  fin,  another  between  the  bases 
of  the  first  and  second  fin,  three  below  the  second  dorsal,  one 
between  the  second  and  third  fin,  three  below  the  third  dorsal, 
and  two  on  the  caudal  peduncle.  These  markings,  in  examples 
with  light  ground  colour,  are  more  pronounced  dorsally,  in  dark 
varieties  they  are  darker  and  broader  below. 

With  the  exception  of  a  scitrlet  patch  on  the  occiput,  which 
is  always  present,  the  head  may  be  with  or  without  markings, 
such  consist  of  a  jet  black  area  which  embraces  the  snout, 
throat,  lower  part  of  the  opercles  and  base  of  the  pectoral  fin ; 
the  hinder  part  of  the  upper  and  the  whole  of  the  lower  lip  are 
colourless,  an  iridescent  blue  spot  on  the  preopercle.  The 
spinous  dorsals  are  margined  with  black  and  have  also  a  broad 
sub-basal  black  line.  In  pale  examples  the  other  fins  are  colour- 
lees  :  in  the  dark  varieties,  that  is,  those  with  ventral  markings, 
the  dorsal  fins  are  colourless,  while  the  anal  and  caudal  are  deep 
black,  the  latter  with  or  without  a  white  margin.  The  dark 
patch  at  the  base  of  the  pectoral  extends  somewhat  on  to  the 
rays. 

Length  42  mm.     Over  one  hundred  examples  collected. 

These  little  fishes  swarmed  in  every  rock-pool,  and  it  was 
observed  that  the  colouration  is  correlated  to  their  surroundings. 
Examples  taken  in  the  coral  rock  are  of  reddish  hue,  those  irom 
sandy  bottoms  yellow,  while  the  specimens  obtained  in  the  dark 
volcanic  troughs  are  the  dark  variety  above  referred  to.  It  is 
especially  interesting  to  note  that  in  these  the  ventral  surface  is 
quite  dark  in  colour,  whereas  the  upper  surface  is  light,  mark- 
ings on  the  dorsal  fin  even  being  absent.     So  constantly  were 
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these  correlated  pecaliarities  noted  that  the  eBtablishment  of  well 
marked  varieties  becomes  a  certainty. 

This  fact  supports  the  remarks  as  to  the  non-roying  habit  of 
rock-pool  fishes  mentioned  in  the  introductory  paragraph. 

They  spend  their  lives  and  breed  in  the  pool  in  which  they 
find  themselves,  and  when  stormy  waters  rush  through,  they  cling 
to  the  rocky  walls  of  their  home.  Occasional  examples  may  be 
swept  into  other  pools,  the  species  being  thus  dispersed  and 
varieties  produced  and  propagated  by  change  of  environment. 

The  species  above  described  has  been  identified  with  T. 
atrogulare^  Ghlnther,^  known  from  a  single  specimen  taken  at 
Bowen,  Queensland.  As  far  as  one  may  judge  from  the  short 
description,  it  differs  from  GUnther's  species  by  constantly 
having  an  increased  number  of  both  dorsal  and  anal  rays 
and  also  in  the  persistent  body  markings.  The  dark  orna- 
mentation of  the  head  is  a  feature  found  in  other  members  of  the 
genus,  the  type  T  nasus,  Guvier  and  Valenciennes,  included. 
This  colour  peculiarity  has  not  been  noted  in  T,  etheostoma, 
Jordan  and  Snyder,^  recently  described  from  Japan  and  to  which 
our  species  bears  considerable  resemblance. 

AcANTHOCLiNUS  fiTOBBUS,  FornUr, 

BlenniuB  htareus,  Forster  in  Bloch'  and  Schneider,  Syst.  Ichth., 
1801,  p.  177. 

AcanthoclinuB  fasctokUus,  Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p. 
68,  pi.  iii.,  fig.  3. 

A  small,  though  interesting  collection  of  this  species  was 
made  from  rock-pools,  the  individuals  of  which  exhibit  consider- 
able variation. 

The  following  appear  to  be  constant  characters,  a  white  stripe 
from  the  upper  lip  along  the  middle  of  the  head  to  the  origin  of 
the  dorsal  fin ;  a  round  black  spot,  as  large  as  the  eye,  on  the 
upper  angle  of  the  operculum ;  the  tips  of  the  dorsal  and  anal 
spines  white.  In  examples  in  which  the  body  is  wholly  dark- 
brown  there  is  a  white  or  grey  streak  from  the  upper  lip, 
to  below  the  eye  and  opercular  spot.  In  other  specimens  the 
body  is  of  lighter  hue  and  the  eye  and  opercular  spot  are 
connected   by    a    narrow  black  line,  below    this,    the    whole 

«^  GKlnther— Joom.  Mus.  Gedeffroy,  i.,  1873,  p.  267. 

»  Jordan  &  Snyder— Proc.  U.S.  Nat.  Mus.,  xxv.,  1902,  p.  4M,  fig.  1. 


Digitized  by  VjOOQIC 


ADDITIONS  TO  THE  FISH-FAUNA  OF  LORD  HOWB  ISLAND — WAITE,    185 

iiead,  with  the  exception  of  the  tip  of  the  lower  jaw,  is 
white,  which  colour  also  extends  to  the  base  of  and  includes  the 
pectoral  fin,  throat  and  chest.  The  banded  yariety  (A. 
Jasciolatus)  is  in  every  way  similar  to  this,  with  the  exception 
that  the  body  is  marked  with  twelve  or  more  narrow  vertical 
black  bars,  which  do  not  however  qaite  attain  to  the  dorsal  and 
ventral  profiles.  With  the  exceptions  above  mentioned  all  the 
fins  are  black  in  every  variety. 

The  largest  example  measures  55  mm.  in  length.  None 
exhibit  signs  of  breeding. 

DlNEMATICHTHYS  LONQIFILIS,  0^1%. 

DiancUtrus  hngifilia^  Ogilby,  Proc.  Linn.  Soc.  N.  S.  Wales,  xxiii., 
1899,  p.  744. 

(Plate  xxiv.,  fig.  5.) 

The  type  of  this  species,  the  only  example  known,  is  in  the 
'QQeoQBland  Museum  and  was  lent  to  me,  for  the  purpose  of 
illustration,  by  the  Curator  on  the  application  of  Mr.  Ogilby. 

The  scales  are  described  as  cycloid,  striated  and  deciduous ; 
the  few  remaining  on  the  body  are  indicated  in  the  figure.  No 
mention  is  made,  in  the  original  description,  of  a  maxiUary  spine 
present  on  the  inferior  aspect,  in  advance  of  the  angle  ;  and  the 
dorsal  and  anal  rays  are  said  to  be  simple ;  the  rays  of  all  the 
fins,  with  the  exception  of  the  ventrals,  are  certainly  bifid,  the 
latter  are  composed  each  of  a  single  ray  which  is  enclosed  in  a 
membrane  for  its  proximal  half.  The  author  has  erroneously 
interpreted  the  condition  as  : — "  Each  (ventral)  developed  as  a 
long  filament  of  two  distally  coaleecent  rays.**  The  **  strong 
dentition  "  is  therefore  the  only  feature  distinguishing  J)iancistrus 
from  DinematkhthyB^  and  one  which  scarcely  entitles  it  to  generic 
rank. 


Note,  page  141. 

Plotosus  anouillaris.  Block. 

As  the  foregoing  was  passing  through  the  press,  I  received, 
by  the  courtesy  of  Drs,  Jordan  k  Fowler,  an  advance  copy  of 
their  "  Review  of  the  Siluroid  Fishes  of  Japan.'"* 

»  Jordan  k  Fowler— Proc.  U.S.  Nat.  Mua.,  xxvi.,  1903. 
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I  notice  that  these  authors  also  reject  the  word  arab  as  a 
specific  name  for  the  striped  catfish.  In  adopting  anguillar%9 
they  assign  it  to  Lac6pMe,  1808 ;  1  have  credited  it  to  Bloch, 
1794,  and  do  not  see  why  the  earlier  writer  should  not  be 
quoted. 

Under  the  peculiar  system  of  nomenclature  which  Bleeker 
adopted,  Lac6pede*8  name  was  naturally  used ;  but  Bleeker'a 
practices  are  not  endorsed  by  modem  writers. 


Note,  page  167. 

Aplodacttlus  btheridgii,  Ogilhy. 

Parhaplodactylus  is  a  genus  formed  by  Thominot**  for  ApUh 
dactylua  lophodon^  Giiother,  A.  arctidens,  Richardson,  and  A^mar- 
moratus^  ThomiDot.  As  I  canuot  refer  to  this  author's  work  I 
am  unable  to  say  if  Aplodactylus  etheridgtt,  should  also  enter  the 
genus. 

"  Thominot— Bull.  Soc.  Philom..  (7),,vii.,  p.  140. 
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CATALOGUE  op  the  FISHES  ok  LORD  HOWE  ISLAND. 


By  Edgar  R.  Wattb,  F.L.S.,  Zoologist. 

My  intention  of  pablisbing  a  Catalogae  of  the  Fish  Fauna  of 
Lord  Howe  Island  was,  as  already  mentioned/  relinquished  when 
Mr.  J.  D.  Ogilby  announced  that  he  had  the  preparation  of  such 
a  catalogue  in  Tiew.'  When  leaving  the  State,  however,  he 
intimated  to  me  that,  in  consequence  thereof,  he  had  abandoned 
the  project,  and  suggested  that  I  should  undertake  the  work  as 
previously  contemplated. 

It  has  been  thought  advisable  to  make  the  Catalogue  more 
useful  than  a  mere  list  of  species ;  to  this  end  I  have  given, 
under  the  heading  of  each  species,  the  original  name  and 
reference  ;  indicated  where  a  figure  may  be  found,  and  recorded 
the  first  mention  of  it  as  a  member  of  the  island  fauna. 

The  names  Foulis  and  Hill,'  in  brackets,  refer  to  two  papers 
on  the  island,  in  which  certain  fishes  are  mentioned  by  their 
vernacular  names ;  not  being  authoritative  as  regards  the  subject, 
these  references  are  merely  indicated. 

As  some  species  are  mentioned  in  the  Proceedings  of  the 
Zoological  Society  of  London,  and  also  in  the  Australian  Museum 
Memoir  No.  II.,  for  the  same  year,  I  may  state  that  the  published 
date  of  the  latter,  though  not  specifically  indicated,  is  1st  May, 
1889.  The  fish  catalogue,  which  was  complete  to  date,  con- 
tains eighty-eight  species. 

The  list,  as  it  now  stands,  numbers  one  hundred  and  eighty. 
The  following  are  not  included  as  their  claims  at  present 
rest  upon,  the  one  circumstantial,  the  other,  doubtful  evidence. 

DatyatiSf  sp. 

Epinephelus  punctatus,  Linneeus. 

Hippocampus  hippocampus  Linnaous,  is  also  withdrawn. 

Representatives  of  the  following  genera  have  not  been 
specifically  determined. 

Atopichthys, 
Hyparhamphus. 
Ga/nthidermis. 
Symphurus. 

1  Waite— Rec.  Auat.  Mu8.,  iii.,  1900,  p.  198. 

«  Ogilby— Proc.  Linn.  Soc.  N.S.  Wales,  xxiii.,  1898,  p.  781. 

*  Foulifl  and  Hill— See  Bibliography. 
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An  "  unrecognisable  Scopelid  **  may  be  considered  aa  a  repre- 
sentative  of  one  of  tbe  nvithin  named  species  of  MyctopbidsB, 
and  so  removed  from  tbe  nndetermined  list. 


Family  GALEID^. 

Prionace,  Cantor^  1860. 

1 .  Prionace  glauca,  itnn(eus, 

Blue  Shark. 

Squalus  glaueu»^  Linntens,  Syst.  Nat.,  (ed.  z.),  1758,  p.  235. 

Figure — Miiller  &  Henle,  Plagiostomen,  1838,  pi.  xi. 
i2<>ro^rf«d— Ogilby,  Proc.  Linn.  Soc.  N.  S.  Wales,  xxiii.,  1899,, 
p.  782. 

Carcharhinus,  Blainville,  1828. 

2.  Carcharhinus  menisorrah,  Valenciennes, 

Scliool  Shark, 

Carchartas  menisorrah^  Valenciennen,  in  Miiller  &  Henle,  Plagi- 
ostomen. 1838,  p.  46. 

Figure — Muller  &  Henle,  loc,  cit ,  pi.  xvii. 

Eecordedr-(?  Hill);  Waite,  Bee.  Anst.  Mus.,  v.,  1904,  p.  140. 

Family  ISISTIID^. 
IsiSTius,  Oill,  1864. 

3.  IsiSTius  BRASiLiENSis,  Quoy  ^  Oatmard. 

Scymnus  brastltensis,  Quoy  &  Gaimaid,  Voy.  **  Uranie,"  Zool.,. 
1824.  p.  198. 

Figure — Oarman,  ^m.  Mus.  Comp.  Zool.  Harvard,. xxiv.,  1899^ 
pi.  i.,  fig.  1,  pis.  ii.  iii.  and  Ixiz.,  fig.  2. 

Recorded — Waite,  Rec.  Aust.  Mus.,  iii.,  1900,  p.  195. 

FamUy  SILURID2E. 

Plotosus,  Lac^de^  1803. 

4   Plotosus  anouillaris,  Bloch, 

Striped  Cat- Fish, 

Flatystacui  anguillaris^  Blocb«  Nat.  ausl.  Fiscbe.,  viii.,  1794,. 
p.  61. 

Ftf/ur^— Sleeker,  Atl.  Icbtb.,  ij.,  1868,  pi.  xcv.,  fip.  2. 
Becorded — Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  71. 
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FamUy  ANGUILLlDiE. 

Anouilla,  Shawy  1804. 

5.  Anouilla  AU8TRALI8,  Rkhardson, 

Fresh-water  Eel. 

Antjuilla  australis,  Xtichardson,   Proc.  Zool.  Soo.,  ix.,   1841^ 
p.  2'?. 

Ftf/ure— Richardson,   Voy.    "Ereb.  aod  Terr.",   Fish.,   1847, 
pi.  xlv.,  figs.  1-6. 

liecarded—OgHhy,  Aust.  Mos.  Mem.,  ii.,  1889,  p.  72. 


6.  Anguilla  REiNHARDTii,  Steindochner . 
Long-finned  Kel, 

Anquilla  reinhardtii,  Steindachner,  Sitzb.  Akad.  Wiss.  Wien, 
Iv.,  1867,  p.  15. 

Fiyure^TeniBon  Woods,  Pish.  N.S.  Wales,  1882,   pi.  xxxix.^ 
(an  A.  an  straits), 
liecorded—WBitej  Rec.  Aust.  Mas.,  iv.,  1901,  p.  86. 

FamUy  LEPTOCEPHALID^. 

Lkptocephalus,  Scapoli^  1777. 

7.  Leptogephalus  cinbreus,  RuppelL 

Conqer  Eel. 

Cnnqer  cbierem^  Riippell,  Atlas     Reise  nord.  Afrika,  Fische, 
1828,  p.  115. 

Fi>ur^— Eydoux  &  Souleyet,  Voy.  "  Bonite,"  Poiss.,  1841,  pL 
ix.,  ^^.  1. 

Recorded— Vfnite,  Rec.  Aust.  Mas.,  iii.,  1900,  p.  197. 


Conorellus,  Ogilhij^  1898. 
8.  Conorellus  oilberti,  Ogilhy. 

Confjrellns  gilbcrti^  Ogilby,  Proc.  Lino.  Soc.  N.S.  Wales,  xxiii.^ 
1898,  p.  288. 

Figure — None. 

Recorded^Ogilhy,  Aast.  Mas.  Mem.,  ii.,  1889,  p.  72,  (as  Con- 
gromurctna  mellimi). 
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CONGERMUBiENA,   Kaup^  1856. 

9.  GoNGERMURJEKA  LOKQiCAUDA,  Ramsay  8f  Ogilby: 

Congromurana  Umgicauda^  Kamsay  &  Ogilby,  Proc.  Linn.  See. 
N.S.  Wales,  (2),  ii.,  1888,  p.  1022. 
Fiffure — None. 
Uecorded  - Waite,  Rec.  Aust.  Mus.,  iii.,  1900,  p.  196. 

FamUy  MYRID^. 

MuRiENiCHTHYS,  Bleeker,  1853. 

10.    MUBiENICHTHYS  NICH0L8JE,  Watte. 

MnrwnUhthys  nichohcB,  Waite,  Rec.  Aust.  Mas.,  v.,  1904,  p.  142. 
Ft^wr^— Waite,  loc,  ctt.,  pi.  xvii.,  fig.  1. 
Recorded — Waite,  Inc.  cit. 

Family  OPHICHTHYID^. 

Callechelts,  Kaup,  1856. 

11.  Callechblys  MBLANOT-fiNiA,  Bleaker, 

Callechelys  melanotaenia,  Bleeker,  Atl.  Ichth.,  iv.,  1864,  p.  66, 
Figure — Bleeker,  loc.  cit,^  pi.  cxciii.,  fig.  2. 
i?rtW(/<?</— Waite,  Rec.  AuKt.  Mus.,  v.,  1908,  p.  21. 

Bascanichthts,  Jordan  ^  Datns^  1892. 

12.  Bascanichthys  pinguis,  Giintfwr. 

OphichthyH  pinguis,  GUnther,  Gruise  **  Gura9oa,"  1873,  p.  430. 

Figure — Gunfher,  he.  cit.,  pi.  xxxv. 

i^m>rr/f(/— Waite,  Rec.  Aust  Mus..  v.,  1903,  p.  22. 

Ophichthus,  Thunberg  ^  Aid,  1789. 

13.  Ophichthus  versicolor,  Ricfiardson. 

Ophisurus  versicolor,  Richardson,  Voy. "  Ereb.  and  Terr.,*'  Fish., 
1848,  p.  103. 

Figure — Waite,  Rec.  Aust.  Mas.,  v.,  1903,  pi.  iii.,  fig.  1. 
Recorded— Waite,  loc.  cit,,  p.  22. 
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FamUy  MUEl^NIDiE. 

Gtmnothokax,  Bloch^  1795. 

14.  Gtmnothobax  thtrsoidba,  Richardson. 

Murana    thyrsoidea,   Richardson,    Voy.    **  Sulphur,"    Ichth., 
<1844),  p.  111. 

FfVwrc— Bleeker,  Atl.  Ichth.,  iv.,  1864,  pi.  clxxxiii.,  fig.  3. 
n^'orded-^Ogilhj,  Aust.    Mua.    Mem.,   ii.,    1889,   p.    72    (as 
Murana  aj'ra);  Waite,  Rec.  Auat.  Mus.,  v.,  1904,  p.  144. 


15.  Gymnothorax  nubilus,  Eichardson, 

Murana  nubila,  Hichardsoo,  Voy.  "Breb.  and  Terr.",  Fish, 
1847,  p.  81. 

Figure — Richardson,  loc.  cit.,  pi.  xlvi.,  fipfs.  6-10. 
Recorded — Waite,  Eec.  Aust.  Mus.,  v.,  19o4,  p.  145. 


16.  Gymnothorax  flavimarqinatus,  Euppell. 

Murana  flavimarginata^   Riippell,    Atlas    Eeise  nord.    Afrika, 
Fische,  1828,  p.  119. 

Figure — Ruppell,  loc.  cit.,  pi.  xxx.,  fig.  3. 

Rfcordrd —Wtdte,  Rec.  Aust.  Mus.,  v.,  1904,  p.  145. 


17.  Gymnothorax  chalazius,  WaiU, 

Gymnothorax  chalazius,  Waite,  Rec.  Aust.  Mus.,  v.,  1904,  p.  145. 

Figure — Waite,  loc,  ciL^  pi.  xvii.,  fig.  2. 
Recorded — Waite,  loc,  cit. 


Echidna,  Forster,  1788. 

18.   Echidna  nebulosa,  Thunberg  Sf  AM, 

Painted  Eel 

Murana  nebulosa,  Thuuberg  &  Ahl,  De  Mursena,  1789,  p.  7. 

/Vywr^— Bleeker,  Atl.  Ichth.,  iv.,  1864,  pi.  clxviii.  fig.  2. 
Recorded-^Ogilhjy  Aust.  Mus.  Mem.,  ii.,  1889,  p.  72. 
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Family  OLUPEID^. 

SPBATELL0lDE8,'-ff/^<?X:^,   1852. 

19.  Spratblloides  gracilis,  Temminek  Sf  Sehlegel. 

Sandy  Sprat, 

Clupea  gracilis^  Temminek  &  Sehlegel,  Fauna  Japon.,  Pisces,. 
1846,  p.  288. 

Figure — ^Temminek  &  Sehlegel,  loc,  ciL^  pi.  eviii.,  fig.  2. 
Recorded-^^hj^  Anst.  Mus.  Mem.,  ii.,  1889,  p.  72. 

Family  GONORHYNCHID^. 
GoNORHTNCHUS,  Cuvier^  1817. 
20.  GoNORHYNCHUs  ooNORTNCHUs,  lAnnom. 
Sand  Shark. 

Cyprinm  gonorynchm,  LinnsBos,  Syst.  Nat.,  (ed.  xii.),  i.,  1766^ 
p.  528. 

/V^wre?— Richardson,  Voy.  "Ereb.  and  Terr.",  Pish.,  1848,  pL 
xxix.,  figs.  1-6. 

Recorded— Ogi\hj,  Anst.  Mas.  Mem.  ii.,  1889,  p.  72. 

Family  SYNODONTIDJS. 
Stnodus,  Block  Sf  Schneider^  1801. 
21.  Sthodus  varius,  LacSp^de, 

Sahno  varius^  Lac^pede,  Hist.  Nat.  Poiss.,  v.,  1803,  p.  224. 

Figure — Temminek  &  Sehlegel,  Fauna  Japon.,  Pisces,  1846,. 
pi.  evi.,  fig.  1. 
Recorded, — Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  71. 

Trachinocephalus,  Gill,  1851. 

22.  Trachihocephalus  mtops,  Forsier, 

Salmo  myops,  Forster,  in  Blooh  &  Schneider,  Syst.  Ichth.,. 
1801,  p.  421. 

/>^wr^— Temminek  &  Sehlegel,  Fauna  Japon.,  Pisces,  1846,. 
pi.  evi.,  fig.  2. 

Recorded— Wedte,  Rec.  Aust.  Mus.,  v.,  1904,  p.  148. 
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Famih/  MYCTOPHID^. 

-ZEthoprora,  Goode  Sf  Bean,  1895. 

23.  ^thoprora  perspicillata,  Ogilby. 

.^hoprara  perspiciUata^   Ogilby,  Proc.  Linn.  Sec.  N.S.  Wales^ 
xxiii.,  1898,  p.  36. 

/>]7wr^— Waite,  Roc.  Anst.  Mus.,  v.,  1904,  pi.  xviii.,  fig,  1. 
Recorded — Ogilby,  loc.  cit. 


NoTOSCOPBLUS,  Gunther,  1864. 

24.  NOTOSCOPELUS  EJECTUS,   Waite. 

Notoscopelm  e/ecttiSy  Waite,  Rec.  Anst.  Mns.,  v.,  1904,  p.  150. 
Figure — Waite,  loc.  city  pi.  xviii.,  fi^.  2. 


Recorded — Waite,  loc.  cit. 


Myctophum,  Bajifieaquej  1810. 
25.  Mtctophum  phenqodes,  Lutken. 

Scopdus  phengodes,  Liitken,  Spolia  Atlantica,  ii.,  18 j2,  p.  253. 

Figure — Liitken,  loc.  cit.^  fig.  11. 
Recorded-^y^BAi^,  Rec.  Anst.  Mus.,  v.,  1904,  p.  152. 


26   Mtctophum  opalinum,  Ooode  8f  Bean, 

Myctophum  opalinum^  Goode  &  Bean,  Oceanic  Ichth.,  1895^ 
p.  72. 

Figure — Goode  A  Bean,  loc.  cit.^  fig.  81 . 
/?ecorrferf— Waite,  Rec.  Aust.  Mas.,  v.,  1904,  p.  153. 


27.  Myctophum  htgomu,  Lutken. 

Scopelus  hygomii^  Liitken,  Spolia  Atlantica,  ii.,  1892,  p.  256. 

figure — Lutken,  he,  city  fig.  15. 
Recorded-^WBite,  Rec.  Aust.  Mns.,  v.,  1904,  p.  153. 
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28.  Mtctophum  reinhardtii,  Lutken. 

Scopelus  reinhardtii,  Lutken,  Spolia  AUantica,  ii.,  1892,  p.  257. 

Figure — Liitkeo,  loc,  cit.,  fig.  16. 

Recorded — Waite,  Eec.  Aust.  Mas.,  v.,  1904,  p.  154. 


Dasyscopblus,   Qunther^  1864 

29.  Dasyscopelus  naufraqus,  Waite. 

Dasy scopelus  nau/ragtis,  Waite,  Rec.  Anst.  Mas.,  v.,  1904,  p.  154. 

Figure — Waite.  loc,  cit.  pi.  xviii.,  fig.  3. 
Recorded — Waite,  loc,  cit, 

FainUy   STERNOPTYCHIDJS. 
Sternoptychides,   Ogilby^   1888. 
30.  Sternoptychides  amabilis,  Oyilby. 
Sternoptychides  ajnctbilis^  Ogilby,  Proc.  Linn.  Soe.  N.S.  Wales, 
(2),  iii.,  1888,  p.  1313. 
Figure — None. 
Recorded — Ogilby,  loc.  cit. 

FamUy   HBMIRAMPHIDuE. 

Hyporhamphus,  GiU^  1859. 

31.  Hyporhamphus  intbrmedius,  Cantor. 

Oar-fish, 

Hemiramphus  intermedins^  Oantor,  Ann.  Nat.  Hist,  ix.,  1842, 
p.  485. 

Figure— UcCo J ^  Prod.  2iOol.  Vict.,  dec.  xiv.,  1887,  pi.  cxxxv,, 
fig.  1. 

Recorded— (FoxjAib)  ;  Ogilby,  Aast.  Mas.  Mem.,  ii,  1889,  p.  71. 


Euleptorhamphus,  Oill,  1859. 
32.  Euleptorhamphus  longirostris,  Cuvier, 
Hemiramphus  longirostris,  Cavier,  B^gne  Anim.,  (ed.  2),  ii., 
1829,  p.  286. 

Figure — Valenciennes  in  Cavier,  Bdgne  Anim.,  111.  Poiss.,  1850, 
pi.  xcyiii.,  fig  2. 

Remrded—WeAte,  Bee.  Aast.  Mas.,  v.,  1903,  p.  24. 
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FamUy  SCOMBRBSOCID2B. 

ScOMBRESOX,  Lacdpede,  1803. 

83,  ScoMBRESOX  FORSTERi,  Cuvier  8f  Valenciennes. 

Bill-jUh, 

Scombresox  Jorsteri,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.^ 
xviii.,  1846,  p.  148. 

Figure — McCoy,  Prod.  Zool.  Vict.,  dec.  xiv,  1887,  pi.  cxxxv., 
fig.  2. 

Recorded — Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  71. 

FamUy  EXOCCETID^. 

ExONAUTES,  Jordan  ^  Evermann,  1896. 

34.  ExONAUTES  RONDELBTii,  Cuiner  ^  Valenciennes, 

Flying  Fish. 

Exoccetus  rondeletii,  Cavier  &  Valenciennes,  Hist.  Nat.   Poise.  ^ 
xix.,  1846,  p.  115. 

Fif/ure — Cuvier  &  Valenciennes,  loc.  cit,  pi.  dlxii. 
Recorded — Ogilby,    Aust.   Mus.   Mem.,  ii.,     1889,    p.    71    (as 
Exocfttm  dovii)  ;  Waite,  Rec.  Aust.  Mus.,  v.,  1904,  p.  156. 

Family  AULOSTOMID^. 

AuLOSTOMUS,  Lacepede,  1803. 

35.  AuLOSTOMUS  CHiNENSis,  Linmeus, 

Trumpet  Fish, 

Fiatularia  chinerms,  LinnaBus,  Syst.  Nat.,  (ed.  xii.),  i.,   1766. 
p.  515. 

Figure ^QvLuihQT,   Fische  Siidsee,  vii.,  1881,   p).  cxxiii.,  figs. 
B  and  C. 

/?m>rri^rf— Waite,  Rec.  Aust.  Mus.,  iii.,  1900,  p.  198. 

Family  FISTULARIID^B. 

Fistula BiA,  Linnceus^  1758. 

36.  Fistularia  depressa,  Giinther, 

Flute  Mouth. 

Fistularia  depressa,  Giiuther,  Chall.  Rep.  Zool.,  i.,  1880,  Shore 

Fishes,  p.  69. 

Figure — Oiinther,  loc  cit.^  pi.  xxxii,  fig.  D. 
Recorded^^BAie,  "Thetis"  Prelim.  Report,  1898,  p.  61. 
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Family  MACRO  RH AM  PHOSID^. 

Macrorhamphosus,  La^pSde^  1803. 

37.  Macrorhamphosus  gracilis,  Lowe. 

[Attle  Bellows  Fish. 

Centriscus  gracilis,  Lowe,  Proc.  Zool.  See,  vii.,  1*^39,  p.  86. 

Figure— WBLiie,  Aust.  Mua.  Mem.,  iv.,  1899,  pi.  vii.,  fig.  2. 
iJworrfed— Waite,  Rec.  Auet.  M113.,  iii.,  1900,  p.  199. 

FamUy  SYNGNATHIDiE. 

SoLEGNATHUS,  Swainson,  1839. 

38.  SoLEGNATHCS  spiNOSissiMUS,  Guuther. 

Spiny  Sea- Horse, 

Solenognathus  spinosissimus,   Giinther,  Brit.    Mus.  Gat.  Fish, 
Yiii.,  1870,  p.  195. 

Figure— "WdAixi,  Proc.  Linn.  Soc.  N.S.  Wales,  (2),  ix.,  1894, 
p.  222,  pi.  xvii.,  figs.  5  and  8. 

Recorded — Ogilby,  Anst.  Mus.  Mem  ,  ii.,  1889,  p.  72. 

Hippocampus,  Bafinesque^  1810. 

39.  Hippocampus  punctulatus,  Ouichenot. 

Sea-Horse. 

Hippocampus  punctulatus,  Gaichenot,  in  R.  de  la  Sagra,  Hist. 
Cuba,  Poiss.,  1853,  p.  174. 

Figure — Guichenot,  loc,  cit ,  pi.  v,  fig.  2. 

Recorded — Ogilby,   Proc.  Linn.    Soc.  N.S.  Wales,  (2),  sxiii., 
1899,  p.  732. 

40.  Hippocampus  abdominalis,  Lesson. 

Sea-Horse. 

Hippocampus  abdominalis,  Lesson,  in  B'^russac,  Bull.  Sci.  Nat. 
€t  G60I.,  xi.,  1827,  p.  127. 

Figure— Lesson,  Voy.  *•  Ooquille,"  Zool.,  ii.,  1829,  p.  125,  fig.  4. 
jK(?cord«i— Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  72. 
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Family  ATHERINIDiE. 

Atherina,  Linncetis,  1758. 

41.  Atherina  lacunosa,  Fornter. 

Hardyliead, 

Atherina  lacunosa^  Forster,  in  Bloch  &  Schneider,  Syst.  Ichth., 
1801,  p.  112. 

Figure- QanWiW^  Fische  Sildsee,  vi.,  1877,  pi.  cxviii.,  fig.  B. 
Recorded^yf  Kite,  "  Thetis  "  Prelim.  Report,  1898,  p.  60. 

Family  MUGILID-^. 

MuGiL,  Linnceus,  1758, 

42.  MuGiL  DOBULA,  OUtUher. 

Mullet. 

Mugil  dobula,  Gunther,  Cat.  Fish.  Brit.  Mus.,  iii.,  1861,  p.  420. 

Figure — Gunther,  Fische  Siidsee,  yi.,  1877,  pi.  cxx.,  fig.  A. 
Recorded— Wtaie,  "  ThetiH  "  Prelim.  Report,  1898,  p.  60. 


Myxus,  Giinther^  1861. 

43.  Myxus  elongatus,  Ounther, 

Sand  Mullet, 

Myxus  elongatu$,\Guuiher,  Cat.  Fish.  Brit,  Mas.,  iii.,  1861,  p. 
466. 

Ft^wrc— Waite,  "  Thetis  "  Prelim.  Report  1898,  pi.  xii. 
Recorded-'(FoTi\\B)  ;  Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  63. 


Family  HOWBLUD^. 

HowELLA,  Ogilby,  1899 

44.  HowELLA  BRODiEi,  Ogilby, 

Howella  brodiei,  Ogilby,  Proc.  Linn.  Soc.  N.S.  Wales,  xxiii., 
1899,  p.  735. 

FiV/wr^— Waite,  Rec.  Aust.  Mus.,  v.,  1904,  pi.  xviii.,  fig.  4. 
Recorded — Ogilby,  loc.  cit. 
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FamUy  MULLIDiB. 

Upeneus,  Cuvier,  1829. 

45.  Upeneus  signatus,  GUntfier, 

lied  MuUet, 

Upenim  Ktipiatmy  Giinther,  Ann.  Nat  Hist.,  (3),  1867,  xx.,  p.  59. 

Fiiture—OgHhj,  Edib.  Pish.  N.S.  Wales,  1893,  pi.  xi. 
Uf corded — Ogilby,  Aust.  Mas.  Mem.,  ii.,  1889,  p.  56. 

46.  Upbneus  pleurostigma,  Bennett, 

UpenctiH  pleurontigmay  Bennett,  Proc.  Zool.  Soc.,  i.,  1830,  p.  59. 

Fiffure — Waite,  Rec.  Anst.  Mus.,  iv.,  1901,  pi.  v. 
Recorded — Waite,  loc.  cit.,  p.  37. 

Family  GBMPYLIDiB. 
Xenogramma,  Waite,  1904. 

47.  Xenogramma  carinatum,  Waite, 

Xenotjramma  carinatum,  Waite,  Rec.  Aust.  Mas.,  v.,  1904,  p.  158. 

Fiffure — Waite,  loc.  cit.,  pi.  xix.,  6g.  1. 
Recorded — Waite,  loc.  dt. 

Mach^rope,  Ogilby,  1899. 

48.  MACHiEROPE  LATISPINIS,   Oyilby, 

Dafjger  Fish, 

Machfvrope  latispinis,  Ogilby,  Proc    Linn.  Soc.  N.S.  Wales, 
xxiii.,  1899,  p.  737. 

l^'iijuri — Waite,  Rec.  Aust.  Mus.,  v.,  1903,  pi.  iv.,  fig.  2. 
Hecorded — Ogilby,  loc.  cit, 

Gempylus,  Cuvier,  1829. 
49.  Gempylcs  serpens,  Curier  Sf  Valenciennes. 

Gtnipylm  Herpens,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poise., 
viii ,  1831,  p.  207. 

FiV/wrf— Valenciennes,  in  Cuvier  Regne  Anim.,111.  Poiss.,  1850, 
pi.  xHx.,  fig.  2. 

//rrorc/^'(/— Waite,  Rec.  Aust.  Mus.,  iii.,  1900,  p.  199. 
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Family  CARANGID^. 

Sebiola,  Cuvier,  1817. 

50.  Seriola  lalandi,  Cuvier  ^  Valenciennes, 

King  Fish. 

Seriola  lalandiy  Cuvier  A  Valenciennes,  Hist.  Nat.    Poisp.,  ix., 
1833.  p.  208. 

Figure — McCoy,  Prod.  Zool.  Vict.,  dec.  xviii.,  1889,  pi.  dxxii. 
Recorded-^(¥oxx\]B);  Ogilby,  Aust.  Mub.  Mem.,  ii.,  1889,  p.  61. 


Decaptebus,  Bleeker,  1855. 

51.  Decaptebus  SANCTiE-HELENiE,  Cuvier  8f  Valenciennes, 

Caranx  sanctce-helence,  Cavier  &  Valenciennes,  Hist.  Nat.  Poiss., 
ix.,  1833,  p.  37. 

Figure — Steindachner  &  Doderlein,  Fische  Japans,  iii.,  1884, 
pi.  iv.,  fig.  1. 

Eecorded^Wwie,  Rec  Aust.  Mus.,  iii.,  1900,  p.  200. 

Cabanx,  Ladpede,  1802. 

52.  Cabanx  geobgianus,  Cuvier  Sf  Valenciennes. 

TrevaUy.   , 

Caranx  georgianus^  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss., 
ix.,  1833,  p.  85. 

Ftsfwr^— Richardson,  Voy.  "  Breb.  and  Terr.,"  Pish,  1848,  pi, 
iviii.,  figs.  1-3. 

Eecorded^(E\n)  ;  Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  61. 

Tbachinotus,  Lac^de^  1802. 

53.  Tbachinotus  busselii,  Cuvier  8f  Valenciennes, 

Dart, 

Trachinotus  russeHi^  Cuvier  &  VfJenciennes,  Hist.  Nat.  Poiss., 
viii.,  1831,  p.  436. 

Figure— Daj,  Pish.  India,  1876,  pi.  Ii.  B,  fig.  3. 
Recorded^OgHhj,  Edib.  Pish.  N.S.  Wales,  1893,  p.  90. 
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54.  Trachinotus  baillonii,  Lacdpide, 

Casioinorus  baillonii^  Lac^pede,  Hist.  Nat.  Poiss.,  iii.,  1802,  p. 
93. 

Fujure—BBj,  Pish.  India,  1876,  pi,  li.  A,  ^g.  4. 
Recorded  ^Wdiite,  Rec.  Aust.  Mua.,  v.,  1903,  p.  25. 


Bathtstethus,  Gill,  1893. 

55.  Bathtstethus  cultbatus,  Forster. 

Herring, 

Scitma  cultratay  Forster  in  Bloch  &  Schneider,  Syet.  Ichth., 
1801,  p.  343. 

Fiyure — Waite,  Rec.  Aust.  Mas.,  v.,  1904,  pi.  xix,  fig.  2. 
Recorded— Ogilhj,  Proc.  Zooi.  Soc,  1889,  p.  157. 

Family  BBAMID-^. 

Bhama,  Bloch  8r  Schneider,  1801. 

56.  Bbama  baii,  Bloch. 

Spams  raii,  Bloch,  Nat.  ausl.  Fische,  v.,  1791,  p.  95. 

Figure— Dhj,  Fish.  Gt.  Brit.  &  Irel.,  i.,  1881,  pi.  xli. 
Recorded— WsLite,  Eec.  Aust.  Mus.,  iii.,  1900,  p.  200. 

FamUy  .STROMATEIDiB. 

NoiiBUS,  Cuvier,  1817. 

57.  NoMEUS  GBONOVii,  Gmelin. 

Portuguese  Man-of-War  Fish. 

Gobius  gronoviiy  Gmelin,  Syst.  Nat.,  ed.  xiii.,  i.,  1788,  p.  1205. 

Figure — Valenciennes  in  Cuvier,  HI.  Poiss.,  1850,  pi.  Ivi.,  fig.  2. 
Recorded — Waite,  Rec.  Anst.  Mas.,  iv.,  1901,  p.  39. 

CuBiCEPS,  Lowe,  1843. 

58.  CUBICEPS  GBACILI8,  Lowe. 

Striola  gracilis,  Lowe,  Proc.  Zool.  Soc.,  xi.,  1843,  p.  82. 

Figure— Gttnther,  Chall.  Rep.,  Zool.,  xxxi.,  1889,  Pelagic  Fishes, 
pi.  ii.,  figs.  A-C. 

Recorded— \Nb\t&,  Rec.  Aust.  Muf.,  v.,  1904,  p.  162. 
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SCHBDOPHILUS,   CoCCOy  1834. 
59.   SCHBDOPHILUS  MACULATGS.  GuMher. 

Raft  Fish. 

Sckedophilm  ma(?tt/a^{««,  Giiather,  Gat.  Fish.  Brit.  Mas.,  ii ,  1860, 
p.  412. 

Figure — Waite,  Rec.  Aast.  Mas.,  v„  1904.  pi.  xx,  fijjf.  1. 
Recorded— ^WbxXa,  Proc.  Linn.  Soc.  N.S.  Wales,  (2),  ix.,  1894, 
p.  219. 

FamUy  TETRAGONURID^. 

Tetragonurus,  -ffww,  1810. 

60.  TETRAGONURns  cuviERi,  Risso, 

Square- tail. 

Tetragonurus  cuvieri^  Risso,  lohth.  Nice,  1810,  p.  347. 

Figure — Lov7e,  Fish.  Madeira,  1860,  pi.  xix. 
R.^cord^d^yiwileAjy  Proc.  Linn.  Soo.  N.S.  Wales,    x.,    1886, 
p.  718. 

Family  PEMPHERIDu®. 

Paraprdlcanthus,  Steindachner,  1870. 

61.  Paraprucanthus  unwini,  Ogilby. 

Unwini, 

Pempheris  unwini^  Ogilby,  Mem.  Aust.  Mas.,  ii.,  1889,  p.  60. 
Figure — O^lby,  he,  cit,.  pi.  iii.,  fig.  1. 
i2^or(^<^— -Ogilby,  loo.  cit. 

Family  KUHLIID^. 

KuHLiA,  GiU,  1861. 

62.  KuHLiA  tj:niura,  Camer  Sf  Valenciennes, 

Flaytail. 

Dales  tcBniurus,  Cavier  h  Valenciennes,  Hist.  Nat.  Poiss..  iii., 
1829,  p.  114. 

Figure— Qmihet,  Fische  Siidsee,  i.,  1873,  pi.  xix.,  fig.  C. 
ii«Tor(/erf— Waite,  Proc.  Linn.  Soc.  N.S.  Wales,  (2),  ix.,  1894, 
p.  217. 
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FamUy  CHBILODIPTBRID^. 

Apooon,  Lacipede,  1802. 

63.  Apooon  norfolcbnsis,  Ogilby, 

Big-Eye. 

Apogon  norfolcensis^  Ogilby,  Proc.  Linn.  Sec.  N.S.  Wales,  (2), 
ii,  1888,  p.  990. 

Figure— y^dAi^y  Rec.  Anet.  Mua.,  iv.,  1901,  pi.  vi. 
Recorded — Ogilby,  loc.  cit,^  p.  992. 


64.  Apogon  chrtsurus,  Ogilby, 

Apogon  chrysurus^  Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  54. 

Figure— W&iie,  Rec.  Auet.  Mus.,  v.,  1904,  pi.  xx.,  fig.  2. 
Bvcorded — Ogilby,  loc.  cit. 


Family  SERRANID^. 

Acanthistius,  GUU  1862. 

65.  Acanthistius  cinctus,  Oiinther. 

Banded  Sea  Perch, 

Plectropoma  dnctuirty  Giinther,  Cat.  Fish.  Brit.  Mas.,  i.,  1859, 
p.  162. 

l^'iVj^Mre— Boulenger,  Cat.  Fish.  Brit.  Mus.,  (ed.  2),  i.,  1895,  pi.  i. 
Recorded — Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  53. 


Trachypoma,  Giinther,  1859. 

66.  Trachypoma  macracanthus,  Gitnther. 

Red  Rock  Cod. 

Trachypoma  macracanthus,  Giinther,  Cat.  Fish.  Brir.  Mup.,  i., 
1859,  p.  167. 

Figure — Boulenger,  Cat.  Fish.  Brit.  Muf .,  (ed.  2),  L,  1895,  pi.  ii. 
Recorded--  Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  54. 
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Epiuephblus,  Block,  1793. 

67,  Epinbphelus  djemblii,  Giinther, 

Black  Bock  Cod, 

Serranus  dimelii,  Giinther,  Ann.  Mag'.  Nat.  Hist.,  (4),  xvii., 
1876,  p.  391.     • 

Figure — Boulenger,  Cat.  Pish.  Brit.  Mus.,  (ed.2),i.,  1895,  pi.  vii. 
Recorded — (Poulis)  ;  Ogilby,  Anst.  Mas.  Mem.,  ii.,  1689,  p.  53. 


68.  Epinephelus  rhyncholepis,  Bleeker, 

Serranus  rhyncfwleph,  Bleeker,  Nat.  Tijd.  Ned.  Ind.,  iii.,  1852, 
p.  749. 

Figure — Bleeker,  Atl.  Ichth.,  vii.,  1875,  pi.  colxxxvi.,  fig.  2, 
(1872). 
Recorded — Waite,  Rec.  Aast.  Mas.,  v.,  1904,  p.  165. 


69.  Epinephelus  fasciatus,  Forskal, 

Perca  fasciata,  Forskal,  Desc.  Auim ,  1775,  p.  40. 

Figure — Bleeker,  Atl.  Ichth.,  vii.,  1875,  pi.  cccxxvi,  fig.  3. 
Recorded^Yf^xtQ,  Rec.  Anst.  Mas.,  iii.,  1900,  p.  20U. 


70.  Epinephelus  merra.  Block, 
Bock  Cod. 

Kpineplielus  moTa,  Bloch,  Nat.  ausl.  Fische,  vii.,  1793,  p.  17. 

Figure — Giinther,  Fische  Siidsee,  i.,  1873,  pi.  vii. 
Recorded^OgyHhy,  Proc.  Linn.  Soc.  N.S.  Wales,  xxiii.,    1899, 
p.  730. 

71.  Epinephelus  fuscogutiatus,  RUppell, 

Serranm    fuscoguttatun,    Hiippell,    Atl.    Reise    nord.   Afrika, 
Fische,  1828,  p.  Iu8. 

Figure — Riippell,  loc.  cit ,  pi.  xxvii,,  fig.  2. 

Recorded — Ogilby,  Aost.  Mus.  Mem.,  ii.,  1889,  p.  53. 
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PsEUDANTHlAS,  Bleeker,  1872. 

72.  PsEUDANTHiAS  HTPSEL080MA,  Bleeker, 

Pseudanthim  hypseloaoma^    Bleeker,   Arch,  Neerl.,  xiii.,   1878, 
p.  68. 

Future — Bleeker,  loc,  cit.,  pi.  ii.,  fig.  2. 

Recorded-^OgHhy,   Proo.   Zool.    Soc.,   1889,  p.    151    {Anthios 
civJdopH  ) 


Plesiops,  Cuvier,  1817. 
73.  Plesiops  nigricans,  RiippeU, 

Fharopferifx  nigricans^  Riippcll,  Atl.  Reise  Dord.  Afrika,  Fisebe, 
1828,  p.  15.* 

Fvfure — Giitither,  Fisebe  Siidsee,  iii.,  1874,  pi.  Uiii.,  fig.  B. 
Reci^ded—0%\\hy,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  60. 


Family  MALACANTHID^. 

Malacanthus,  Cuviery  1829. 

74.  Malacanthus  hoedtii,  Bleeker, 

Malacanthus  hoedU't,  Bleeker,  Act.  See.  Sci.  Indo.  Neerl ,  vi., 
1859,  p.  18. 

/'?^wr^-*Gunther,  Fisebe  Stidsee,  v.,  1876,  pi.  xcviii.,  fig.  B. 
Recorded^-OgWhy,  Proc.  Linn.  Soc.  N.8.  Wale**,  xxiii.,  189D, 
p.  741. 


Family  ARRIPIDID^. 

Areipis,  Jenym,  1840. 

75.  Arripis  trctta,  Forster. 

Salmon, 

Scutna  trutta,  Forster    in  Bloch  &  Schneider,  Syst.  Ichth  , 
1801,  p.  542. 

Fiffurc'-'M.cCoj,  Prod.  Zool.  Vict.,  dec.  ii.,  1878,  pis.  xvi.  xvii. 
Record fd~-(Foxi\iB)  ;  Ogilby,  Aust.  Mus.  Mem.,  ii ,  1889,  p.  54. 
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Family  LUTIANID^, 

Gentoroge,  Cantor,  1850. 

7^,  Gentoboge  bengalensis,  Block, 

Holocentrus  hengalerms,    Bloch,   Nat,   ansl.   Fische.  iv..  1790. 
p.  102. 

/'I'^wr^—Bleeker,  Atl.  lohth.,  viii.,  1877,  pi.  cccxxxiii.,  fii?.  4, 
(1875).  ^  »    »     » 

-ft^forrf^e^— Waite,  Rec.  Aost.  Mus.,  v.,  1904,  p.  166. 

Family  H^MULID^. 
Terapon,  Cuvier,  1817. 
T!.  Terapon  jarbua,  Forskal. 
Scicena  jarbua,  Forskal,  Descr.  Anim.,  1775,  p.  50. 

/i^^r^""^^®®^®^'  ^^^'   ^^^*^»  ^^-^   ^^'■^'   PJ-   <5ccxii.,  .fig.  2, 
(lo7z). 

Becorded-^W^te,  R«c.  Aust.  Mus.,  iii.,  1900,  p.  200. 

Family  SPARID^. 

Pagrosomus,  Gill,  1893. 

78.  Pagrosomus  auratus,  Forster, 

Sydney  Schnapper, 

Scioina   auratu,  Forster  in  Bloch  &  Schneider,  Syst.  Ichth., 
1801,  p.  266. 

^«f/wre— Tenison  Woods,   Fish.  N.  S.  Wales,  1882,  Frontit- 
piece. 

Becorded-^gilhj,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  58. 


Lethrinus,  Cuvier,  1829. 

79.  Lethrinus  opercclaris,  Cuvier  Sf  Valenciennes. 

Schnapper, 

Lethrinus   opercularis,    Cuvier    &    Valenciennes,   Hist.    Nat. 
Poiaa.,  vi ,  1830,  p.  289. 

iVz/wre— Bleeker,  Atl.  Ichth.,  viii.,  1877,  pi.  cccxxxv.,   fig.    5, 
(1875). 

Recorded,— OgWhj,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  58. 
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Family  KYPHOSIDJS. 

QiRELLA,  Gray,  1886  (?). 

80.  GiRELLA  CTANEA,  MacUay. 

Blue  Fish. 

Girella  cyanea,  Madeay,  Proc.  Linn.  Soc.  N.  S.  Wales,  v., 
1881,  p.  409. 

Fujure—Wsiie,  Rec.  Auet.  Mas.,  v.,  1904,  pi,  xx.,  fif?.  3. 
liecorded — (Foolis)  ;  Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  56. 


CfsiosoMA,  Kaup,  1868. 

81.  CiESlOSOMA  JEQUIPINNIS,  Richardson. 

Hard-bellied  Blue  Fish, 

Scorpi.^  (equijnnnis,  Richardson,  Voy.  "  Ereb.  and  Terr.",  Pish., 
1848,  p.  121. 

Fi(fure — Kner,  Reise  Novara,  Fische,  1869,  pi.  v.,  fig.  3. 
Recorded — Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  56. 

Atypichthts,  Ounther,  1862. 

82.  Atypichthts  strigatus,  Ounther, 

Leather  Jacket. 

Atypus  strigatus,  Ounther,  Cat.  Fish.  Brit.   Mus.,  ii.,  1860, 
p.  64. 

Figure — Steindachner,  Sitzb.  Akad.  Wiss.  Wien,  liii.,  1866,  pi. 
iv.,  fig.  2. 

Recorded — Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  56. 


FamUy  SILLAGINID-^. 

SiLLAGO,  Culler,  1817. 

83.  SiLLAGO  CILIATA,  Cuvier  ^  Valenciennes, 

Whiting. 

Sillago  ciliata,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  ill., 
1829,  p.  415. 

Figure — McCoy,  Prod.  Zool.  Vich,  dec.  xix.,  1889,  pi.  clzxxii. 
Recorded— Wsite,  Rec.  Aust.  Mus.,  iv.,  1901,  p.  47. 
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Family  CIRRHITID^. 
CiRRHiTlCHTHYS,  Bleeker,  1857. 

84.    ClRRHlTICUTHYS  8PLENDENS,  Ogilhy, 

CirrhitkhthyH  spletnlefia^   Ogilby,  Aust.   Mas.  Mem.,  ii.,  1889, 
p.  58. 

Figure — Ogilby,  loc.  cit.,  pi.  ii. 
Recorded — Ogilby,  loc.  cit. 


Family  APLODACTYLIDJE. 

Aplodactylus,  Cuvier  Sf  Valenciennea^  1831. 

85.  Aplodactylus  ethkridgii,  Oyilby. 

Turtle  Hea^i. 

Haplodactylwi  etlteridijii^  Ojfilby,   Mem.  Aast.  Mas.,  ii.,   1889, 
p.  57. 

Fiqure—V^Kxie^  Rec.  Aust.  Man.,  v.,  1904,  pi.  xxi. 
lievurded — Ogilby,  loc.  cit. 


Chironemus,  Cuvier f  1829.i 

86.  Chironemus  marmoratus,  Giintlier. 

Kelp  Fish. 

Chironemus  marmoratus^  Oiiather,  Cat.  Fish.  Brit.  Mas.,  ii., 
1860,  p.  76. 

/'/V/M/7?— Ogilby,  Edib.Pisb.  N.  S.  Wales,  1893,  pi.  xvii. 
/Recorded — Ogilby,  loc.  cit.,  p.  55. 


GoNiisTius,  Gilly  1862. 

S7.  GoNiiSTius  oiBBOsus,  Richardson. 

Banded  Morwontf. 

Clwilodactylus    gibbomSy    Ricbardsou,   Trans.   Zool.    Soc,   iii., 
1849,  p.   102. 

/'i^wre— Giiuther,  Fische  Siidsee,  iii.,  1874.  pi.  Ii.,  fig.  B. 
Recorded — Ogilby,  Aust.  Mas.  Mem.,  ii.,  1889,  p.  59. 
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Family  POMACENTRID^. 
Amphiprion,  Bhch  Sf  Schneider^  1801. 

88.  Amphiprion  melanopus,  Bleeker. 

Amphiprion  melanopuSf  Bleeker,  Nat.  Tijd.,  iii.,  1852,  p.  561, 
(Amboina  iL). 

/'i^wre'— Bleeker,  Atl.  Ichth.,  ix.,  1877,  pi.  cocci.,  fig.  7. 
Recorded — Ogilby,  Aust.  Mas.  Mem.,  ii.,  1889,  p.  64. 

89.  Amphiprion  latezonatus,  Waite, 

Amphiprion  latezonatus,  Waite,  Rec,  Aust.    Mus.,  iii.,    1900, 
p.  201. 

Figure — Waite,  loc,  cit.,  pi.  xxxiv. 
JRecorded  —WsAte,  loc,  cit, 

Chromis,  Cuvier^  1815. 
90.  Chromis  htpsilepis,  Oiintlier, 

Ueliastes    hypsilepis,  Giinther,  Ann.    Mag.    Nat.   Hist.,    (3), 
XX.,  18t)7,  p.  66. 

Fiffure — (?)   Waite,   Aust.   Mus.   Mem.,   iv.,    1899,   pi.    xiv. 
(Heliases  im  macuUUus) , 

Becorded'-Ogiihjy  Aust.  Mus.  Mem.,  ii.,  1889,  p.  66. 

Pomacentrus,  Lacipede,  1802. 

91.  Pomacentrus  fasciolatus,  Ogilby, 

Pomacentrus  fasciolatus,  Ogilby,  Aust.  Mus.  Mem.,  ii.,   1889, 
p.  64. 

/'jV/fHY— Jenkins,  Bull.  U.S.  Fish.  Comm.,  xix.,  1901,  p.  392, 
fig.  5. 

Recorded — Ogilby,  loc.  cit, 

Parma,  Giinther,  1862. 

92.  Pajima  poltlepis,  GiintJier, 

Sailor  Fish. 

Fanna  polylepis,  Giinther,  Cat.  Fish.  Brit.  Mus.,  iv.,    1862, 
p.  59. 

Fiffu re— White,  Rec.  Aust.  Mus.,  v.,  1904,  pi.  xxii. 
Recorded — Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  66. 
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Glyphisodon,  Lae^pede,  1802. 
93.  Glyphisodon  saxatilis,  Linrueus, 

Chcetodon  saxatilis,  LiDnseas,  Syst.  Nat.,  (ed.  x.),  1758,  p.  276. 

Fiijiire — Bleeker,  Atl.  Ichth.,  ix.,  1877,  pi.  coccviii.,  fig.  5. 
Recorded  -  Ogilby,  Aast.  Mas.  Mem.,  ii.,  1889,  p.  64. 


94.  Glyphisodon  antjerius,  Cuvier  if  Valenciennes. 

Ghjplmodm  antjerim^  Cavier  &  ValencienneB,  Hist.  Nat.  Poiss., 
v.,  IbSU,  p.  481. 

Figure — Somu  of  the  figures  of  Schlegel  or  Kner,  whose 
writing  I  am  unable  to  oonsult,  may  represent  this  form. 

Ilecorded'-'Wtk'xie,  Proc.  Liun,  Soc.  N.S.  Wales,  (2),  ix.,  1894, 
p.  219  {G,  hrotcnritjgiij^ 


95.  Glyphisodon  polyacanthus,  0(jilby. 

Glyphidodnn  pohjaranthus^  Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889, 
p.  65. 

Fif/ure-^WtLiie,  Rec.  Aust.  Mus.,  v.,  1904,  pi.  xxiii.,  fig.  1. 
Recorded^  Ogilby,  Utc.  cit. 


Family  LABRID^. 
Thatjlssoma,  Swai7isan,  1839. 

96.  Thalassoma  trilobatum,  Lacejwde. 

Parrot  Fish, 

LabniJi  trilobatus^  Lac6pede,  Hist.  Nat.  Poiss.,  iii.,  1802,  p.  454. 

Fiynre — Lesson  &  Garnot,  Voy.  "  Coquille,'*  Zool.,  pi.  xxxv., 
1827,  fig.  1. 

Em»rf/rrf— Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  68. 

97.  Thalassoma  aneitense,  GUntlier, 

Julis   aneitefisis,  Giinther,  Cat.  Fish.  Brit.  Mus.,   iv.,    1862, 
p.  183. 

Fifjure — Waite,  Kec.  Aust.  Mus.,  iv.,  1902,  pi.  xxix. 
i?m>r</tY/— VVaite,  Rec.  Aust.  Mus.,  iii.,  190u,  p.  202. 
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98.  Thalassoma  janseni,  Bleeker. 

Julis  jammi^  Bleeker,  Act.  Soc.  Sci.   Indo.    Neerl.,  i.,  1856, 
p.  56  (Manado  <&  Makassar). 

/?V/«r<'^Bleeker,  Atl.  Ichth.,  i ,  1862,  pi.  xxxiv.,  fig.  5. 
/?m>rr/<'rf— -Waitc,  Kec.  Aust.  Mne.,  v.,  1903,  p.  25. 


99.  Thalassoua  lunare,  lAnnceui. 
Labrus  lunan's,  LinDceas,  Syst.  Nat,  (ed.  x.),  1758,  p.  283. 

Fiyure — Bleeker,  Atl.  Icbth.,  i.,  1862,  pi.  xxxiii.,  fipr.  5. 
Recorded — Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  68. 


100.  Thalassoma  dorsale,  Quoy  Sf  Oaimard. 

Julh  dormlis^  Quoy  acd  Oaimard,  Voy.  "  Astrolabe,"  Zool., 
iii.,  Poiss.,  1835,  p.  713. 

Fujure — Quoy  and  Gaimard,  loc,  cit.^  pi.  xv.,  fig.  5. 
i?JronW— Waite,  Rec.  Aust.  Mus.,  v.,  1903,  p.  26. 


CoRIS,  Lacepede^  1802. 

lUl.   CORIS  AYGULA,  Lac^pede, 

Double-head. 

Coris  ayifulaf  Lacepede,  Hist.  Nat.  Poiss.,  iii.,  1802,  p.  96. 

Fiqure — Jordan  <&  Snyder,  Proc.  U.S.  Nat.  Mus.,  xxiv.,  1902, 
p.  642,  fie.  9. 

Btcmded — Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  68. 


102.  CORIS  PICTA,  Block  ^  Schfuider. 

Comh  Fish, 

Lahrus  pktus^  Blocb  k  Scbneider,  Syst.  Ichth.,  1801,  p.  251. 
Figure— y^Wxe,  Rec»  Aust.  Mus.,  v,,  1908,  pi.  v.,  fig.  1. 
EecQrded—Rnm^y,   Proc.  Linn.  Soc.  N.S.Wales,   vii.,    1882, 
p.  301. 
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Anampses,  CwieVy  1829. 
103.  Anampsbs  twistii,  Bleeker, 

Anampses  tioistiiy  Bleeker,  Act.  Soc.  Sci.  Indo.  NeerL,  i.,  1856, 

p.  56  (Amboina). 

/'<yMr<?— Bleeker,  Atl.  lohth.,  i.,  186^,  pi.  xrr.,  fig.  4. 
Recorded — Ogilby,  Aost.  Mas.  Mem.,  ii.,  188sJ,  p.  ^7, 


104.  Anampses  diadbmatus,  HUppell, 

AfMmpses  diadematusy  Biippell,  None  Wirb.,  Fische,  1835,  p.  21. 

figure — Oiinther,  Fische  Siidsee,  vii.   1881^  pi.  cxxxix. 
^^(?arflferf— Waite,  Eec.  Aust.  Mus.,  v.,  1904,  p.  172. 


105.  Anampses  eleoans,  Ogilhy, 

Anampsea  elegans,  Ogilby,  Aost.  Mas.  Mem.,  ii.,  1889,  p.  67. 

lYgure  —None. 

Recorded — Og^by,  loc.  cit. 


QUNTHBRU,  Bleeker^  1861. 

106.  Ot^NTHEBiA  TBIMACULATA,  Quoy  Sf  Ottimard, 

JtUis  tritnaculata,  Qaoy  &  Gbtimard,  Voy.  "  Astrolabe,"  ZooK, 
iii.,  1835,  p.  705. 

/V^Mr<— Bleeker,  Atl.  lohth.,  i.,  1862,  pi.  xxxii.,  fig.  1. 
Recorded — Ogilby,  Atist.  Mas.  Mem.,  ii.,  1889,  p.  68. 


Halichcerbs,  Ruppell,  1835. 

107.  ELllichceres  pseudominiatus,  Rleeker. 

Jults  pseudominiatus^  Bleeker,  Act.  Soc.  Sci.  Indo.  NeerL,  i., 
1856,  p.  62  (Amboina). 

/^i^tir^^Bleeker,  Atl.  Ichth.,  i.,  1862,  pi.  xl.,  fig.  5. 
Recorded — Ogilby,  Aost.  Mas,  Mem.,  ii.,  1889,  p.  68. 
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108.  Halichcekes  operoularis,  GufUher, 

Platyglosms  opercularii,  Oiinther,  Cat  Fish.  Brit.  Mtis.,  iv.,  1862, 
p.  148, 

/'i^ttr^—Giinther,  Fiah.  Zanzibar,  1866,  pi.  xii.,  fig.  1. 
Recordfd—^2^ie,  Rec.  Aust.  Mas.,  iii.,  1900,  p.  2u2. 

Stethojxjlis,  Giinther^  1861. 

109.  JStbthojulis  axillaris,  Quoy  8r  Gaimard, 

Julis  axillaris,  Qaoy  &  Ghiimard,  Voy.  "  Urauie,"  ZooL,   1824, 
p.  272. 

Figure— Bleeker,  Atl.  Ichth.,  i.,  1862,  pi.  xliv.,  fijr.  3. 
Recorded — Ogilby,  Aust.  Mus.  Mem.,  ii.,  Ib89,  p.  68. 

PsEUDOLABRUs,  Bleeker,  1861. 
110.  PsEUDOLABBUS  INSCRIPTUS,  Etchordson, 

Parrot  Fish, 

Zabrtis  imcriptus,  Richardson,  Voy.  "  Ereb.  and  Terr.,"  Fish., 
1848,  p.  134. 

Figure — Richardson,  loc,  cit,  pi.  Ivi.,  figs.  1-2. 
Recorded — Og^by,  Anst.  Mns.  Mem.,  ii.,  1889,  p.  66. 

111.   PSEUDOLABRUS  LUCULENTUS,  Richordwn, 

Parrot  Fish, 

Zabrus  lucuientus,  Richardson,  Voy.  "  Ereb.  and  Terr.,"  Fish., 
1848,  p.  IbO. 

Figure— WsLiie,  Rec.  Aust.  Mus.,  v.,  1903,  pi.  iv.,  fig.  1. 
Recorded — Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  67. 


112.   PSEUDOLABRUS  NIGROMARGINATUS,  MocUoy, 

LabrichthfjH  nigromarginatus,  Macleay,  Proc.  Linn.  Soc.   N.S. 
Wales,  iii.,  1878,  p.  35. 

Figure — Macleay,  loc.  cit.,  pi.  iii,,  fig.  3. 
Recorded^Waite,  Rec.  Anst  Mus,,  v.,  1903,  p.  29. 
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Iniistius,  Gill,  1862. 

113   Inustius  cacatua,  IVaiU, 

Cockatoo  Fish, 

Iniistius  cacatua,  Waite,  Eeo.  Auat.  Mus.,  iv.,  1901,  p.  41, 

Figure — Waite,  loc.  eit,,  pi.  vii. 
Recorded — Waite,  loc,  cit 

NovACULiCHTHTS,  Blceker,  1861. 

114.  NovACULiCHTHYS  JAOKSONENSis,  Eamsat/. 

Novacuh  jacksonensis,  Ramsay,  Proc.  Linn.  See.  N.S.  Wales, 
vi.,  1881,  p.  193. 

Figure — Waite,  Anst.  Mus.  Mem.,  iv.,  1899,  pi.  xv. 
RecordedS^BxtQ,  Rec.  Aust.  Mus.,  iii.,  1900,  p.  202. 


Labroidbs,  Bleeker,  1851. 

116.  Labroides  paradiseus,  Bleeker. 

Lahroides  paradiseus,  Bleeker,  Nat.  Tijd.  Ned.  Ind.,  ii.,  1851, 
p.  249  (Banda).  « 

^*>Mr^— Bleeker,  Atl,  Ichth.,  i.,  1862,  pi.  xliv.,  fig.  2. 
Recorded ^Ogilhj,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  67. 

Lepidaplois,  Gill,  1862. 

116,  Lepidaplois  pkrditio,  Quog  Sf  Gaimard. 

Lahrus  perditio,  Quoy  &  Oaimard,  Voy,  "  Astrolabe  ",  ZooL,  iii., 
.  1835,  p.  702. 

Figure — Jordan  &  Snyder,  Proc.  U.S.  Nat.  Mus.,  xxiv.,  1902, 
p.  618,  fig.  2. 

Recorded — Ogilby,  Aust.  Mus.  Mem.,  ii.,  1889,  p.  66. 

Family  SOARID^. 

SCARICHTHYS,  j5/^^Aw,  1861. 

117.  ScABiCHTHTs  AURiTDS,  JTwA/ ^  Van  Hosselt. 

Scarus  auritus,  Kuhl  &  Van  Hasselt  in  Cuvier  &  Valenoiennes, 
Hist.  Nat.  Poiss.,  xiv.,  1839,  p.  218. 

Figure— Bleeker,  Atl.  Ichth.,  i.,  1862,  pi.  i.,  fig.  3. 
Recorded—Ogilhj^  Aust.  Mus.  Mem.,  ii.,  1889,  p.  70. 
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ScABUS,  Forskal^  1775. 

118.  SciRUS  PTRRH08TETHUS,  Richardson. 

Scarm  pyrrhoatethus^  Richardson,  Rep.  Ichth.  China  &  Japan, 
Brit.  Ass.  Rep.,  1845,  p.  262. 

Figure — Bleeker,  Atl.  Ichth.,  i.,  1862,  pi.  ix.,  ^g.  1. 
Recorded — (Ogilby,  Anst.  Mns.  Mem.,  ii.,  1889,  p.  70,  Scarm 
sp.)  ;  Waite,  Reo,  Anst.  Mns.,  iv,,  1901,  p.  44. 

Famt'ly  ZELDM. 

Zenopsis,  G^ill,  1862, 

119.  Zenopsis  scopus,  JTaite. 

Target  Fish, 

Zenopsis  scopus^  Waite,  Rec,  Aust.  Mns.,  v.,  1903,  p.  30. 

/V^wre*— Waite,  loc,  cit.^  fig.  1. 
Recorded — Waite,  loc.  cit. 

Family  CH^TODONTID-^. 

CHiETODON,  ZinfUBt4€,  1758. 

120.  Chjetodon  teipascutus,  Mungo  Park. 

Chatodon  trifasciatuSy  Mungo  Park,  Trans,  Linn.  Soc.,  iii.,  1707, 
p.  34- 

i^«>wr^— Bleeker,  Atl.  Ichth.,  ix.,  1877,  pi,  ccclxxvii.  (1876),  fig.  1. 
Recorded^Wfiite,  Rec.  Anst.  Mns.,  v.,  1903,  p.  32. 

121,  Ch^todon  aphrodite,  Ogilby, 

Chatodon  aphrodite,  Ogilby,  Anst.  Mns.  Mem.,  ii.,  1889,  p.  55. 

Figure — Ogilby,  loc.  cit,  pi.  iii.,  fig,  2. 
Recorded — Ogilby,  he.  cit. 

122.  Chjetodon  tricinctus,  Waite. 

ChtBtodon  tricimtus,  Waite,  Rec,  Anst.  Mns.  iv.,  1901,  p.  45, 

Figure — ^Waite,  loc.  cit ,  fig.  12. 
Recorded — Waite,  loc.  cit. 
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123.  Chatodom  HOWENSiSy  Waite. 

Chatodon  howensis^  Waiie,  Bee.  Anst.  Moh,,  v.,  1903,  p.  33. 

/^tirif— Waite,  loe.  cit,  p.  36,  fig.  2 
Recorded — Waite,  he,  ct't 


MiOROGANTHUS,  Swatfison^  1839. 

124.  MiCROCAMTHUS  STniQkTVS^  Zanffsdorf, 

CJuEtodon  Btrig<Uu9j  LaDgsdorf  in  Gavier  k  Valenoiennes,  Hist. 
Nat.  Poifls,,  vii.,  1831,  p.  26. 

Figure  — Cavier  &  Valenciennes,  loc.  eit,y  pi.  clxx. 
Eecorded—Ogilhj^  Aust.  Mns.  Mem.,  ii ,  1889,  p  65. 


HoLAOANTHUS,  Loo^de^  1802. 

125.  HOLACANTHUS  TIBICEN,  Cuvier  Sf  Valenciennes. 

Eblacantkus  tibicen,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss., 
vii.,  1831,  p.  173. 

-%t<rif— Bleeker,  Atl.  Ichth.,  ix.,  1878,  pi.  ccolxx.  (1876),  fig.  4. 
Recorded^y^^ii/e,  Rec.  Aust.  Mus.,  iii.,  1900,  p.  203. 


126.    HOLACANTHDS   CONSPICILLATUS,  JFaite, 

Molacanthus  conspicillatuSf  Waite,  Rec.  Aust,  Mus.,  iii„  1900, 
p.  203. 

Figure— We^iie^  loe.  cit.  pi.  xxxv. 
Recorded — Waite,  he,  cit. 


127.   HOLACANTHUS   8EMICINCTU8,    IVaitc. 

Sblacanthwi  semicinctus^  Waite,   Reo.  Aust.   Mus.,  iii.,    1900, 
p.  204. 

Figure — Waite,  loe,  eiU^  pi.  xxxvi. 
Recorded — Waite,  loe,  cit. 
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Family  ACANTHUMD^. 

Xksurus,  Jordan  8f  Evermann^  1896. 

128,  XisuBup  M1CULATU8,  OgiJJby. 

Prionurus  maculatus,  Ogilby,  Proc.  ZooL  Soc.,  1887,  p.  395. 

Figure — None, 

i?«Tor(ferf— Waite,  Reo,  Anst.  Mas.,  iii,,  1900,  p.  207. 


AciNTHURUS,  Forskal^  1775. 

129.  AcANTHURUS  UNICORNIS,  Forskal, 
CTustodon  unicornis,  Forskal,  Descr.  Anim.,  1775,  p.  63. 

Figure —QvLuther^  Fische  Siidsee,  iv.,  1875,  pi.  Ixxviii. 
Jieetyrded^W&iie,  Rec,  Aust.  Mai.,  iii.,  1900,  p.  207. 

Family  BALISTID^. 
Pachtnathus,  Swainson,  1839. 

130.  Pachtnathus  capistratus,  Shaw. 

Batistes  capistratus,  Shaw,  Oen.  Zool.,  v.,  1804,  p.  417. 

Fi^ure^Bleeker,    Atl.    lohth.,  v.,  1869,  pi.   coxxiii.  (1865), 
fig.  2. 
Becorded'-WAite,  Eeo.  Aast.  Mas.,  v.,  1903,  p.  38. 

Family  MONAOANTfflD^. 

Stbphanolepis,  GUI,  1861. 

131.  Stbphanolepis  nitens,  Hollard. 

Monacanthus  nitens,   Hollard,  Ann.  Sol   Nat.,  (4),  ii.,  1854, 
p.  364, 

Figure — Hollard,  loc.  cit.,  pL  xiv.,  fig.  12, 

Heeorded ^WtAte,  "Thetis"  Prelim.  Rep.,  1898,  p.  62, 

Pbeudomonacanthus,  Bleeher,  1866. 
132.  Psbudomokacanthus  howensis,  Oyilhy. 

Monacanthus  howensis,  Ogilby,  Aust.  Mas.  Mem.,  ii.,  1889,  p.  73. 

JFY/TMrtf— Waite,  Rec.  Aust,  Mus.,  iv.,  1901,  pi.  viii. 
Becorded^O^hjf  loc.  cit. 
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133.   PSEUDOMONACANTHUS  ANALIS,   Watte, 

Pseudomonacanthus  analis^  Waite,  Bee.  Anst.  Mas.,  v.,   1904, 
p.  173. 

Figure— WeAte,  he.  cit,  p.  174,  fig.  32. 
Hecorded — Waite,  loc.  cit. 

Brachalutbres,  Bleeker,  1866. 

184.  Brachalutbres  baubri,  Richardson. 

AleuteritM  batteri,  Ricliardson,  Voy.  "  Ereb.  and  Terr.,"  b^iflh., 
1846,  p.  68. 

Jfigure— White,  Rec.  Aust.  Mas.,  v.,  1903,  pi.  iii.,  fig.  2. 
Recorded — Waite,  loc,  cit.,  p.  38. 

Alutera,  Guvier,  1817. 
135.  Aldtbra  honoceros,  Linnaus. 

Ralistes  monoceron,  LinnrorLB,  Syst.  Nat.,  (ed.  x.),  1758,  p.  327. 

/^f>ttr^— Bleeker,  Atl.  lohth.,  v.,  1869,  pi.  ooxxvi.  (1865), 
fig.  2. 

Recorded— WhiVb,  Rec.  Aust.  Mus.,  iii.,  1900,  p.  207. 

FamUy  OSTRACHD^. 

Lactophrts,  Swainson,  1839. 

136.  Lactophrts  concatbnatus,  Rloclu 

Ostracion  concatenatus,  Bloch,  Nat.  ausl.  Fische,  i«,  1785,  p.  101. 

Figure — Bloch,  loc,  cit.,  pi.  cxxxi. 

Recorded — Ogilby,  Aust.  Mas.  Mem.,  ii.,  1889,  p.  73. 

Ostracion,  Linnaeus,  1758. 

137.  Ostracion  fornasini,  Bianconi. 

Ostracion  fornasini,  Bianconi.,  Spea  Zool.  Mosamb.,  i.,  1850, 
p.  7. 

/V^ttr^— Bleeker,  Atl.  Ichth.,  v.,  1865,  pi.  coiii.,  fig.  4, 
Recorded — Ogilby,  Aust.  Mas.  Mem.,  ii.,  1889,  p.  73- 


Digitized  by  VjOOQIC 


218  RBCORDS  OF  THB   AUSTRALIAN  MUSEUM. 

138.   OSTRACION  TUBBROULATUM,  ZintUBM. 

Box  Fish. 

Ostracion  tuberoulatug^   LinnaBus,   Syst.  Nat.,   (ed.  x.)»   1758, 
p.  881. 

Ftgure—Bleeker,  Atl.  Ichfch.,  v.,  1865,  pi.  ooi.,  fig.  2. 
Eecarded-^WBitey  Eec,  Auet.  Mas,,  iii.,  190U,  p.  207. 


139.  OsTRACiON  CORNUTUM,  Ltntimu. 

Ostracion  comutus^  LinnaBus,  Syet.  Nat.,  (ed.  x.),  1758,  p.  331. 

Ft^r0— Bleeker,  AU.  Ichth.,  v.,  1865,  pi.  ccii.,  fig.  3. 
Eeconied- Waite,  Rec.  Aust.  Mas.,  v.,  1903,  p.  37. 


Family  TBTRAODONTID.^ 

Spheroidbs.  Laeipkde^  1800. 

140.  Sphbroides  oblonous,  Bhch, 

Tetraodon  oblonguSj  Bloch,  Nat.  ansl.  Fisohe,  ii.,  1786,  p.  6. 
FiVt*re— Bleeker,  Atl.   lohth.,    v.,  1864,    pi.    ccviii.  (1865), 
fig.  4. 

Becarded-^Wute,  Eoc.  Aust.  Mas.,  iii.,  1900,  p.  207. 


141.  Spheroides  HTPSELOOENBiON,  Bleeker. 

Tetraodon  hypselogeneioHy  Bleeker,  Nat.  Tijds.  Ned.  Ind.,  iii., 
1852,  p.  300. 

Figure — Bleeker,  Atl.  lohth.,  v.,  1865,  pi.  ocziii.,  fig.  5. 
Becorded--WB.ite,  Beo.  Anst.  Mas.,  v.,  1903,  p.  38. 


142.  Spheroides  altipinnis,  Ogilhy. 

Tetrodon  altipinnisy  Ogilby,  Rec.  Aost.  Mas.,  i.,  1891,  p.  110. 

Figure — None. 

liecorded — Ogilby,  loc.  cit 
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Tetraodon,  LinruBus,  1768. 
143.  Tetraodon  hispidus,  Linnaus, 

Tetraodon  hispidus^  LinDaBas,  Syst.  Nat.,  (ed.  z.),  1758,  j>.  333. 

Pt^re— -Bleeker,  Ati.  Ichth.,  v.,  1865,  pi.  cov.,  fig.  3. 
Recorded — Ogilby,  Aoet.  Mob.  Mem.,  ii.,  1889,  p.  74. 

144.  Tetraodon  btbllatus.  Block  Sf  Schneider. 

Toado. 

Tetrodon  lagocephahu^  var  etellatus^  Bloch  <&  Schneider,  Syst. 
Ichth.,  1801,  p.  503. 

Figure — Bleeker,  Atl.  Ichth.,  v.,  1865,  pi.  ccxii.,  fig.  1. 
Eecarded—W Aite,  "  Thetis  "  Prelim.  Rep.,  1898,  p.  62. 

145.   Tetraodon  heleagris,  Lacdpide. 

Tetrodon  tneleagris,  Lac6pMe,  Hist.  Nat.  Poiss.,  i.,  1798,  p. 
505. 

Figure — Bleeker,  Atl.  Ichth.,  v.,  1865,  pi.  ccx.  ,fig.  1. 
Becorded-'Wa.iie,  Eec,  Aost.  Mus.,  iii.,  1900,  p.  207. 


Family  TROPIDIOHTHYID^. 

Tropidighthts,  Bleeker^  1854. 

146.  Tropidighthts  yalentini,  Bleeker, 

Tetraodon  vcdentini^  Bleeker,  Nat.  Tijds.  Ned,  Ind,,  iv.,  1853, 
p.  130. 

Figure — ^Bleeker,  Atl.  Ichth.,  v.,  1865,  pi.  ccviii.,  fig.  1. 
Hecor<ie(2— Ogilby,  Aost.  Mob.  Mem.,  ii.,  1889,  p.  74. 


147.  Tropidighthts  gallistbbnds,  Ogilby, 

Tetrodon  caUittemusy  Ogilby,  Aust.  Mns.  Mem.,  ii.,  1889,  p. 
74. 

Figure — Ogilby,  loc.  cit.^  pi.  iii.,  fig.  5.  , 
/^ecor(ie<^— Ogilby,  loc,  cit. 
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FamUy  DIODONTID^E. 
DiODON,  Linnam^  1758. 

148.   DiODON   HTSTRIX,    TJufUBtlS. 

Porcupine  Fish. 

Diodon  hyatrix^  Linn^BUS,  Syst.  Nat.,  (ed»  x.),  1758,  p,  335. 

Figure — Bleeker,  Atl.  lohth.,  v.,  1865,  pi.  oovii.,  fig.  2. 
Recorded — Ogilby,  Anst.  Mns.  Mem.,  ii.,  1889,  p.  74. 

EUCHILOMTCTBRUS,  WaUcy  1900. 
149.   BUCHILOMTCTBRUS  QUADRAD1CATU8,  WaiU. 

Euekilomycterus  quadradicatue^  Waite,  Rec.  Aust.  Mas.,  iiL, 
1900,  p.  208. 

jP^wre— None. 

Beix>rded — Waite,  loc,  ciL 

Family  SCORP^NIDiE. 

Sbbastopsis,  OiU^  1862. 
150.  Sbbastopsis  guameksis.  Quay  Sf  Oaimard, 

Scarpana  yuameneis,  Qaoy  &  Gaimard,  Voy.  "  Uranie,"  Zool., 
1824,  p.  326. 

Figure — Qiintlier,  Fisohe  Sudsee,  iii.,  1874,  pi.  Ivi.,  fig.  B. 
Recorded— W9i\/&,  Rec.  Aust.  Mns.,  v.,  1904,  p.  175. 

151.  Sbbastopsis  scabbr,  Rameay  ^  Ogilby, 

Sebastes  ecaber^  Ramsay  &  Ogilby,  Proo.  Linn.  Soo.  N.S.  Wales, 
X.,  1886,  p.  577. 

Figure — None. 

Recorded — Ogilby,  Aost.  Mus.  Mem.,  ii.,  1889,  p.  60. 

ScoRPiBNA,  Linnaue,  1758. 

152.  SooRP^NA  cooKii,  Gmther. 

Sandy-Bay  Cod. 

Scorp<Bna  cookii^  Giinther,  Fische  Sudsee,  iii.,  1874,  p.  78. 

Figure — Giinther,  loc.  cit.,  pi.  Iv. 

iJecorrfed— Ogilby,  Proc.  Zool.  Soo.,  1889,  p.  155. 
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CoooTBOPUS,  Kanp,  1858. 

153.   COCOTROPUS  ALTXPINNIS,  Watte, 
Cocotropus  altipinnis^  Waite,  Rec.  Anst.  Mas.,  v.,  1903,  p.  41. 

Figure — Waite,   loc.  cit,,  pi.  v.,  fig.  2. 
Recorded — Waite,  loc,  cit, 

Pterois,  Cuvier^  1817. 

164.  Pterois  volitans,  Linnaus, 

Bed  Fire  Fish 

Oasierosteus  volitans,  LinnsBaB,  Syst.  Nat.,  (ed.  x.),  1758,  p.  296. 

Figure — Bleeker,  Atl.  Ichtb.,  ix.,  1878,  pi.  ccccxii.,  fig.  3. 
Recorded — Ogilby,  Aust.  Mns.  Mem.,  ii.,  1889,  p.  60. 

155.  Pterois  zebra,  Cmier  ^  Valenciennes. 
Fire  Fish. 

Pterois  zebra,  Cnvier  &  Valenoiennes,  Hist.  Nat.  Poise.,  iv., 
1829,  p.  367. 

Figure — Bleeker,  Atl  Ichth.,  ix.,  1878,  pi.  ccccxi,,  fig.  1. 
Recorded— yfB\t&,  Rec.  Aust.  Muh.,  iii.,  1900,  p.  209. 

Family  NOTOTHENHD^. 

Parapercis,  Bleeker^  1872. 

156.  Parapercis  gtlindrica,  Bloeh. 

Sciana  cylindrica,  Blooh,  Nat.  ansl.  Fisobe,  yi.,  1792,  p.  42. 

Figure — Blocb,  he,  cit,,  pi.  ocxcix,  fig.  1. 
Recorded^-YfKiiQ,  Rec.  Aust  Mus.,  iii.,  1900,  p.  209. 

Family  CALLIONYMID^E. 

Callioktmus,  Linnaus,  1758. 

157.  Galliomthus  japonicus,  Houttuyn, 

Stink-Fish. 

Callionymus  japonicus,  Houttuyn,  Verb.  Hoil.   Maatscb.   Wet. 
Harlem,  XX.,  1782,  p.  311. 

Figure — Tommiock  &  Scblegel,  Fauna  Japon.,  Pisces,  1845, 
pi.  Ixxix.  A.,  fig.  1. 
Becorded^VfeLite,  "  Thetis  "  Prelim.  Eleport,  1898,  p.  60. 
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FamUy  TRICHONOTID^. 
LiBfNiCHTHYS,  Watte^  1904. 

158.   LiMKlCHTHYS   PA8CUTTJ8,    Watte. 

Limnichthys  fasciatus^  Waite,  Eec.  Aust.  Mns.,  v.,  1904,  p.  178. 

Figure — Waite,  loc,  ctt.,  pi.  xxiii.,  fig.  4. 
Eecorded — Waite,  loc,  cit, 

FamUy  GOBIID^. 
GoBius,  Linnmis^  1758. 
159.  GoBius  iEOLOSOMA,  Ogilby. 

Gobius  ceolosoma,  Ogplby,  Aast.  Mas,  Mem.,  ii.,  1889,  p.  61. 

Figure — Waite,  Rec.  Aust.  Mns.,  v.,  1904,  pi.  xxiii.,  fig.  2. 
Recorded — Ogilby,  loc,  cit. 

Allogobius,  Waite^  1904. 
160.  Allogobius  vibidis,  Watte. 

Allogobius  viridis^  Waite,  Rec.  Aust.  Mas.,  v.,  1904,  p.  177. 

Figure — Waite,  loc.  cit.,  pi.  xxiii.,  fig.  3. 
Recorded — Waite,  loc.  cit. 

FamUy  GOBIESOCID^. 

DiPLOCREPis,  CHinther^  1861. 

161.  DiPLOCREPis  COSTATUS,  Ogilby. 

Cling  Fish. 

Ih'plocrepis  costatus,  Ogilby,  Proc.  Linn.  Soc.  N.S.  Wales,  x., 
1885,  p.  270. 

Ft^fure— Waite,  Rec.  Aust.  Mas.,  v.,  1904,  pi.  xxiv.,  fig.  1. 
Recorded — Ogilby,  Aost.  Mas.  Mem.,  ii.,  1889,  p.  63. 


Lepadichthys,  Waite,  1904. 
162.  Lepadichthys  frenatus,  Waite. 

Lepadichthys  frenatus,  Waite,  Reo.  Aast.  Mas.,  v  ,  1904,  p.  180. 

Figure — Waite,  loc  cit.,  pi.  xxiv.,  fig.  2. 
Recorded — Waite,  loc.  cit. 
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Family  BLBNNIID^. 

Petrosgirtbs,  Riippell^  1828. 

163.  Petroscibtes  icelii,  Ogilby. 

Petroscirtes  icelii^  Ogilby,  Proc.  Linn.  Soo.   N.8.  Wales,  (2), 
ix.,  1894,  p.  370. 

Figure — Watte,  Rec.  Aust.  Mob.  ▼•,  1904,  ph  xxiv.,  fig.  3. 
Recorded  ^Ogilhj^  loc.  cit. 


XiPHASiA,  Swainsotif  1839. 
164.  XiPHASiA  8ETIPER,  Swainson, 

Xiphasia  setifer^  Swainson,  Fishes,  ii.,  1839,  p.  259. 

Figure— Daj,  Fish.  India,  1876,  pi.  Ixxiii,  fig.  1. 
lU'corded—Ogilbj,  Aust.  Mns.  Mem.,  ii.,  1889,  p  62  (OoMoides 
»p.) ;  Waite,  Rec.  Aust.  Mns.,  v.,  1903,  p.  45. 


Salarub,  Cuviety  1817. 

165.  Salarias  quadricornis,  Cuvier  8f  ValemHmnes. 

Salarias  quadricornis^  Cavier  &  Valenciennes,  Hist.  Nat.  Poiss., 
XI.,  1836,  p.  329. 

/V/ywr^— Cavier  <fe  Valenciennes,  loc,  ctt.,  pi.  cccxxix. 
Recorded — Ogilby,  Anst.  Mas.  Mem.,  ii.,  1889,  p.  63. 


166.  Salarus  marmoratus,  Bennett. 

Blennim  marmoratus,  Bennett,  Zool.  Jonm.,  iv.,  1829,  p.  35. 

Fu/Mr«— Gttnther,  Fische  Sudsee,  vL,  1877,  pi.  cxvi.,  ^g.  B. 
Recorded — Ogilby,  Anst.  Mns.  Mem.,  ii.,  1889,  p.  62. 


167.  Salarias  iKSULiE,  Ogilby. 

Salarias  insula,  Ogilby,  Proc.  Linn.  Soc.    N.S.  Wales,  xxiii., 
1899,  p.  741. 

Figure — None. 

Recorded — Ogilby,  loc.  cit. 
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168.    SaLARIAS  ALB0APICALI8,  Offilby, 

Jumping  Fish,  ^ 

Salarias  alboapicalis^  Ogilby,  Proc.  Linn.  Soc.  N.  S.  Wales, 
xxiii.,  1899,  p.  742. 

FtV/iir«— Qunther,  Pisohe  Sildsee,  vi.,  1877,  pi.  cxvi.,  ^g.  A., 
(S,  rariolosHM). 

Recorded— Ogilhj,,  Aust  Mus.  Mem,,  ii.,  1889,  p.  62  (S. 
variolosus), 

Petraites,  Offilby,  1885. 
169.  Petraites  roseus,  CHtnther. 

Cruticeps  roseiis,  Odnther,  Cat  Fiah.  Brit.  Mas.,  iii.,  1861,  p. 
274. 

Figttre — None. 

Recorded -0^\bj,  Aoet.  Mue.  Mem.,  ii.,  1889,  p.  63 


Cristiceps,  Cnvier  ^  Valenciennes,  1836. 

170.  Cristiceps  australis,  GuntJier. 

Weed  Fish. 

Cristiceps  australis^  Oilnther,  Cat.  Fisb.  Brit.  Mas.,  iii.,  1861, 
p.  275. 

Figure— None. 

Becorded^Yf^iUi,  Reo.  Aust.  Mns.,  iii.,  1900,  p.  209. 


171.  Cristiceps  aurantucus,  Castelnau. 

Cristiceps  aurantiacus,  Castelnao,  Proc.  Linn.  Soc.  N.S.  Wales, 
iii.,  1879,  p.  386. 

Figure — None. 

Becorded^O^Xhj,  Aust.  Mns.  Mem.,  ii ,  1889,  p.  63. 


Tbiptertgion,  Risso,  1826. 
172.  Tripteryoion  nioripenne,  Cuvier  8f  Valenciennes, 

Tripterygion  nigripenne,   Cavier   &  Yalenciennes,   Hist.   Nat. 
Poiss.,  xi.,*  1836,  p,  413. 

Figure— Cxxv\eT  &  Valenciennes,  loc,  cit.^  pi.  ccczxzix. 
Recorded-^WtAte,  Rbo.  Aust.  Mns.,  v.,  1904,  p.  182. 
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178.  Tripterygion  rufopilbdm,  Waite. 

Tripteryfjion  rufopUeam],    Waite,   Reo.   Aast.  Mas.,  v.,  1904, 
p.  182. 

Fiffure — Waite,  loc,  cit,  pi.  xxiv.,  fig.  4. 

Recorded-^Ogilhy,  Aast.  Mas.  Mem.,  ii.,  1889,  p.  63  (T,  atro- 
gidare). 


Family  ACANTHOCLINID^. 

AcANTHOCiJNUS,  Jenyns,  1842. 

174.  AcANTHOCLiNUS  LiTOREUS,  Forster. 

Blennius  litoreus^  Forster  in  Bloch  k  Schneider,  Syst.  lohth., 
1801,  p.  177. 

Figure — Ogilby,  Aast.  Mas.  Mem.,  ii.,  1889,  pi.  iii.,  fig.  3. 
Recorded — Ogilby,  loc.  cit,,  p.  63. 


Family  BROTULID^. 

Dihematichthts,  Bleeker^  1864. 

175.  Dinbmatichthts  longifiles,  Ogilby. 

Diancistrus   longifiles^  Ogilby,  Proo.  Linn.    See.  N.S.  Wales, 
xxiii.,  1899,  p.  744. 

i^t^ur^— Waite,  Rec.  Aust.  Mas.,  v.,  1904,  pi.  xxiy.,  fig.  5. 
Recorded — Ogilby,  loc.  cit. 


Family  GADID^E. 

Lotella,  Kaup,  1858. 

176.  Lotella  callarlas,  Gunther, 

Bear  die, 

Tjotella   callarias,   Qiinther,   Ann.   Mag.  Nat.    Hist.,  (3),  zi., 
1863,  p.  116. 

Figure  ^McCojy  Prod.  Zool.  Viot.,  dec.  ii.,  1878,  pi.  xix. 
Recorded^Ogilbj,  Aast.  Mas.  Mem.,  ii.,  1889,  p.  70,  and  Proc. 
Linn.  Sue.  N.S.  Wales,  xxiii.,  1899,  p.  745. 
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Family  PLEURONECTID^. 
Platophrts,  Swamson,  1839 
177.  Platophrts  pantherimus,  RmppeU. 
Panther  Flounder, 

RJwnibuspantherinus^  Euppell,  Atlas  Beise  nord  Af  rika,  Fische, 
1825,  p.  121. 

Ft^Mr^— Bleeker,  Atl.  Ichth.,  vi.,  1870,  pi.  ccxxxiii.,  1865, 
fig.  8. 

Recorded-^Waiie,  "  Thetis  "  Prelim.  Eep.,  1898,  p.  61. 

FanUly  SOLBID^. 
AsERAQGODES,  Kaup,  1858 
178.  AsERAOOODES  RAMSATi,  Ogilby. 
Solea  rarmayi,  Ogilby,  Aust.  Mas.  Mem.,  ii.,  1889,  p.  70. 
Figure— Ogilby,  loc.  cit.,  pi.  iii.,  fig.  4. 
Recorded— Ogilby ^  loc.  cit, 

FamUy  ANTENNARIID^. 

Antennarids,  LacipMe,  1798. 

179.  Anteknarids  coccimbcs,  LeBBon  &  Gamot. 

Angler  Fish. 

Chironectes  coccineus,  Lesson  &  Garnot,  Voy.  "Goquille," 
Poiss.,  1827,  p.  148. 

Figure —heBBOu  &  Garnot,  loc,  cie.,  pi.  xvi.,  fig.  1. 
iJecorrfcd— Ogilby,  Aust.  Mns.  Mem.,ii.,  1889,  p.  61. 


180.  Antennarius  commersonii,  Cuvier. 

Chironectes  commersonii,  Cuvier,  Mem.  Mus.  Hist.  Nat.,  iii., 
1817,  p.  431  (after  Lac^pede,  1798). 
Ft^Mr^— Guntber,  Fische  Siidsee,  v.,  1876-7,  pi.  c-cvi. 
Recorded— WAite,  Rec.  Anst.  Mus.,  iv.,  1001,  p.  47. 
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FOULIS-Dr. 

Votes  and  Proceedings  Legislativ^e  Gonncil.  New  Sonth 
Wales,  1853. 

[Ennmerates  six  fishes.] 

QUNTHER-Albert. 

Catalogue  of  the  Fishes  in  the  British  Maseum,  i.,  1859, 
p.  120. 

ISerranus  ouatabili,  Cuvier  &  Valenciennes,  (not  ad- 
mitted in  catalogue. )] 

HILL-E.  S. 

Lord  Howe  Island. — Official  visit  of  the  Water  Police 
Magistrate,  and  the  Director  of  the  Botanic  Gardens. 
Sydney,  1870. 

[Ennmerates  nine  fishes.] 


MACLEAY-Wm. 

A  remarkable  Fish  from  Lord    Howe  Island. — Froc,  Linn, 
Soc.  N.  8.  Wales,  x.,  1885,  p.  718,  pi.  xlvii. 

[  Ctenodax  iriVdnsoni,  sp.  nov.] 


Note  on  Ctenodax  icUkimoni,  MacJ. —  Proc.  Linn.  Soc.  N.S, 
WaUs,  (2),  i.,  1886,  p.  511. 

OQILBY— J.  Douglas. 

Description  of  a  new  Oenns  and  Species  of  Deep-sea  Fish 
from  Lord  Howe  Island. — Froc.  Linn.  Soc.  N.S.  Wales,  (2), 
iii.,  1888,  p.  1313. 

[StemoptycJddes  amahilis.'] 
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OGILBY-J.  Douglas. 

Notes  on  some  Fishes  new  to  the  Australian  Faana. — Proc, 
Zool.  Soc,  1889,  p.  151. 

lAnthitis  cicJUops,  Bleeker,  Scorpcma  cooki^  Gu  other, 
and  Platystethus  guentheri,  sp.  noY.] 


Lord  Howe  Island — Fishes. — Mem.  AusL  Mus,^  ii.,   1889, 
pp.  52-74,  pis.  ii.-iii. 

[A  complete  catalo^ne  to  date.     Eighty-eight  species, 
foarteen  new  species,  and  six  species  figui^.] 


Description  of  a  new  Fish  from  Lord  Howe  Island. — Bee. 
AusL  Mu8.,  i.,  1891,  p.  110. 

[Tetrodon  altipinnis^  sp,  nov.] 


Edible  Fishes  of  New  Sonth  Wales,  1893,  pp.  55,  90. 

[ Chirommm  marmoratus^ Oiinther.   Trackynottis  russeUi\ 
Cavier  &  Valenciennes.] 


Description  of  five  new  Fishes  from  the  Australasian  Region. 
^Proc.  Linn,  Soc.  N.S.  Wates,  (2),  ix.,  1894,  p.  370. 

[Petroscirtes  icelii,  sp.  nov,] 


New  Qenera  and  Species  of  Fishes. — Proc.  Linn.  Soc.  N.S^ 
Wales,  xxiii.,  1898,  p.  36. 

\^jEthoprora  perspicillatay  sp.  nov.] 
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OGILBY-J.   Douglas. 

New  Genera  and  Species  of  Fishes. — Proc.  Linn.  8oc.  N.S. 
Wales,  xxiii.,  1898,  p.  288. 

ICangreUiis  gilberti,  nom.  no  v.] 


Additions  to  the  Fauna  of  Lord  Howe  Island. — Proc.  Linn. 
Soc,  N.S.  Wales,  xxiii.,  1899,  pp.  730-745, 

[Nine  species  added,  thr^e  new  genera  and  five  new 
species.] 


RAMSAY-Edward  p. 

Description  of  a  new  Species  of  Coris  from  Lord  Howe*s 
Island  and  New  Sonth  Wales. — Proc.  Linn.  Soc.  N.S.  Wales, 
vii.,  1882,  p.  301, 

[  Coris  picta,  sp.  nov,] 


RAMSAY-Edw.  p.  d  J.  Douglas  OQILBY. 

On  the  genns  Tetragonurus  of  Hisso. — Proc.  Linn.  Soc.  N.S. 
Wales,  (2),  iii„  1888.  p.  9. 


WAITE-Edgar  R. 

New  or  rare  Fishes  from  Maronbra,  New  Sooth  iWalef*. — 
Proc.  Linn.  Soc.  N.  S.  Wales,  (2),  ix.,  1894,  pp.  217,  219. 

[Three  species  added.] 


'  Thetis  "  Preliminary  Report,  1898,  pp.  58-62,  pi.  xii. 

[Seven   species    added,    Myxus  elongatm,   Giinther, 
figured.] 
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WAITE-Edgar  R. 

AdditionB  to  the  Fish  Faana  of  Lord  Howe  Island. — Bee. 
Aust  Mu8.,  iii.,  1900,  pp.  193-209,  pis.  xxxiv.-xxxvi. 

[Thirty-one  species  added,  four  new  species,  three 
species  figured.] 


Additions  to  the  Fish  Fauna  of  Lord  Howe  Island,  No.  2.— 
Eec.  AusL  Mus.y  iv.,  1901,  pp.  36-47,  pis.  v.-viii.,  and  ^g,  12. 

[Eight  species  added,  two  new  species,  five  species 
figured.] 


New  Records  or  Recurrences  of  rare  Fishes  from  Eastern 
Australia.— Eec.  Aust.  Mus,,  iv.,  1902,  p.  267. 

ITetragontirus  wilkinsoni,  Macleay=r.  cuvieH^  Risso.] 


Additions  to  the  Fiuh  Fauna  of  Lord  Howe  Island,  No.  3. — 
Rec,  Aust,  Miis.f  v.,  1903,  pp.  20-45,  pis.  iii.-v.,  and  fij<s.  1-2. 

[Seventeen  species  added,  three  now  species,  eight 
species  figured.] 


Additions  to  the  Fish  Fauna  of  Lord  Howe  Island,  No.  4. — 
Hec.  Aust,  Mils.,  v.,  1904,  pp  135-186,  pis.  xvii.-xziv.,  and 
tig.  32. 

[Twenty-seven  species  added,  four  new  genera,  ten 
new  species,  twenty-four  species  figured.] 


Catalogue  of  the  Fishes  of  Lord  Howe  Island. — Rec.  Aust. 
Mu8.,  v..  1904,  pp.  187-226. 

[One  hundred  and  eighty  species.] 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


EXPLANATION  OF  PLATE  XVn. 


Fig.  1.     Muranichthyt  nichoUa,  Waite. 
„     2.     Oymnoikorax  chalaziuM,  Waite. 
„     3.     Qonorhynchut  gonorynchut,  LinnsBUf. 
(Fig.  1,  enlarged.    Fig.  2,  reduced.    Fig.  3,  young,  natural  sise.) 
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Plate  XVII. 


EDGAR  R.  WAITE.  del.. 
Aust  Mus. 


Electric  Photo-Enor.  Co..  Ltd.. 

Sydney 
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EXPLANATION  OF  PLATE  XVIII. 


Fig.  1.  Mthoprora  perapicillata,  Ogilby. 

„     2.  Notoscopelut  ejeciut,  Waite. 

„     3.  Datyscopelus  naufragus,  Waite. 

„     4.  Howell^  brodiei,  Og^lby. 

(All  the  fiijpires  enlarged). 
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EXPLANATION  OP  PLATE  XIX. 


Fig.  1.    Xenogramma  cortfia^Hfi,  Waite. 
„     2.     BathyttethuM  cuUratus,  Forster. 

(Both  figures  reduced). 
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Plate  XIX. 


EDGAR  R.  WAITE.  del.. 
Aust  Mus. 


Electric  Photo- Engr.  Co..  Vl^^^,^* 
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EXPLANATION  OP  PLATE  XX. 


Fig.   1.     Schedophitus  maculatu^,  Giinther. 
„      2.     Apogon  chrysurutt  Ogilby. 
„      3.     Oirelia  cyanea,  Macleay. 

(All  the  figures  reduced). 
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Plate  XX, 


A.  R.  Mcculloch,  del. 

Aust  Mus. 


Electric  Pholo-Engr.  Co..  Lid.. 
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EXPLANATION  OF  PLATE  XXI. 


AplodactyluM  etheridgii^  Og^by. 
(Reduced). 
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Plate  XXI. 


A    R.   McCULLCKH.  del. 
Aust  Mus 


Electric  Pholo-Enar  Co..  Ltd 


Sydney. 
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EXPLANATION  OF  PLATE  XXII. 


Parma  polylepU,  Giinther. 
(Beduced). 
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Plate  XXII. 


A  R  Mcculloch,  dci . 

Aust.  Mus. 


ticclric  Pholo-Engr.  Cb..\k^.« 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


EXPLANATION  OF  PLATE  XXIII. 


Fig.  1.  QlifphiModon  poltfaeanlhu*,  Ogilby. 

„     2  Oobiut  aolotoma,  O^by. 

,.     3.  Aliogohiut  viridis,  Wait**. 

,f     4.  Limnichthtf9f<uciatuM^  Waite. 

(Fig.  1,  natural  siase.    Figs.  2-4,  enlarged). 
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EXPLANATION  OF  PLA.TE  XXIV. 


Fig.   1,  Diplocrepin  cottatuM^  Ogilby. 

„     2.  Lepadichthifg  frenatw,  Waite. 

„     3,  Petrotciri€9  icelii^  Ogilby, 

„      4.  TriptertfgioH  rmfopiienm,  Waite. 

,,     5.  Dinematichthyt  longifilU,  Ogilby. 

(Fifif.  3  natural  size,  the  ethers  enlarged). 
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NEW  RECORDS  or  RECURRENCES  op  RARE  FISHED 

FROM  EASTERN  AUSTRALIA. 

No.  3. 

By  Edgar  R.  Waite,  F.L.S.,  Zoologist. 

(Plates  xxy.  and  xxvi.,  and  ngures  38-34.) 

Ten  species  are  dealt  with  in  this  paper,  of  which  three  are 
described  as  new,  namely : — Neopercis  hinivirgata^  GnathagntM  inno- 
tahilis  and  Schtzochirm  imolens,  the  last  named  beincr  regarded  as 
the  type  of  a  new  genus.  Glyphisodon  saxatilis^  Linnseas, 
G,  leucozofMy  Bleeker,  and  Limnichihyafasciatm^  Waite,  are  known 
species,  now  first  recorded  for  New  South  Wales.  Gnathypops 
jacksaniensts,  Macleay,  is  redescribed,  and  it  is  suggested  that  the 
genus  Goodella^  Ogilby,  is  founded  on  young  examples  of  Trachi- 
nocephalus  myops,  Forster.  The  occurrence  of  Mordacia  mordax^ 
Richardson,  is  recorded  from  the  Murrumbidgee  River,  and  notes 
upon  Tropidoatethus  rhothaphilus,  Ogilby,  are  published. 

With  the  exception  of  Mordacia^  Glyphi'sodon,  and  Limnichthysy 
elsewhere  illustrated,  all  the  species  are  figured,  the  plates  being 
reproduced  from  drawings  by  Mr.  A.  E.  McCulloch. 

Mordacia  mordax,  Richardson, 

Petromyton  mordax,  Richardson,  Voy.  "  Ereb.  and  Terr.,"  Ichth.,. 
1846,  p.  62,  pi.  xxiviii.,  figs.  3-6. 

This  Lamprey  was  first  recorded  from  Australia  by  Klun* 
zinger^  from  near  the  mouth  of  the  Murray  River,  and  I  identify 
examples  from  a  New  South  Wales  tributary  of  that  river  as  also 
belonging  to  the  species. 

Two  ammocoQtal  individuals  were  forwarded  by  Mr.  H.  G. 
Donaldson  for  identification,  and  were  obtained  from  a  submerged 
boat  on  the  Murrumbidgee  River  at  Hay.  This  appears  to  be  the 
first  record  of  a  Lamprey  in  New  South  Wales,  west  of  tho 
dividing  range ;  the  species  is  known  from  the  Hawkesbury 
River  watershed  and  is  apparently  not  uncommon. 

1  Klunzinger— Arch,  filr  Naturg.,  1872,  p.  46. 
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In  his  ''Mono^crapli  of  the  Australian  Marsipobranchii,"  Ogilby' 
nsed  the  name  Mbrdacta  instead  of  Caragola^  only  in  deference  to 
the  opinions  of  Drs.  A.  Oiinther  and  G.  A.  Bonlenger,  holding 
that  the  latter,  occorring  prior  to  the  other,  thongh  on  the  same 
page,  is  entitled  to  be  used.  I  also  hold  similar  views  but  admit 
Mwdacia  nnder  the  rales  indicated  by  Dr.  \k,  Plate'  as  governing 
snch  conditions. 

"  Other  thin^  being  equals  the  name  is  to  be  preferred  which  stands 
first  in  the  book  or  article. 

But  in  all  cases,  the  name  adopted  by  the  first  reviser  of  the  group 
shall  stand,  even  if  such  adoption  is  contrary  to  these  conditions."^ 

Having  made  known'  the  recnrrence  of  a  Lamprey  from  West 
Anstralia,  nnder  the  name  VeUmn  stenostomay  Ogilby,*  I  may  be 
permitted  to  mention  that  Plate^  regards  the  genns  Pelasia,  Gray, 
as  bat  an  immature  form  of  Oeotria,  bat  admits  the  species  ander 
the  name  Oeotria  sUnostomus,  Dendy  and  Margaret  Olliver" 
arrive  at  the  same  conolnsion  and  wonld  recognise  three  stages, 
AmmocateSy  Felasiay  and  Oeotriaj  the  gnlar  pouch  being  developed 
only  in  the  adnlt,  Geotria,  Previously  Oeotria  australisy  Qtaj^^  was 
known  in  New  Zealand  only  from  Stewart  Island,  as  recorded  by 
Jdutton,  but  these  writers  received  it  from  the  mainland* 
examples  being  taken  in  the  Matoura  Biver,  South  Island,  which 
flows  into  Foveaux  Strait,  opposite  to  Stewart  Island. 


Trachinocephalus  mtops,  Forster. 

Salmo  myopSy  Forster  in  Bloch  and  Schneider,  Syst.  Ichth.,  1801, 
p.  421. 

GoodeUa  hypozona^  Ogilby,  Proc.  Linn.  Soa  N.  S.  Wales,  xxii, 
1897,  p.  260. 

(Plate  XXV.,  fig.  1.) 

The  following  notes  are  based  upon  an  examination  of  speci- 
mens I  recently  collected,  together  with  others  placed  in  my 
hands  by  Mr.  Thomas  Whitelegge,  who  was  the  first  to  observe 
this  form  upon  our  coast,  more  than  ten  years  ago. 

«  Ogilby— Proc.  Linn.  Soc.  N.S.  Wales,  xxi.,  1896.  p.  398. 

«  Plate— Zool.  Jahrb.  Supp.,  ii.,  1902,  p.  653. 

*  Verh.  V.  Intemat.  Zool.  Cong.  Berlin,  1901,  p.  968,  par.  4,  c.  and  d. 

»  Waite— Eec.  Anst.  Mas.,  iy.,  1902,  p.  179. 

«  Ogilby— Xoc.  ciU,  p.  409. 

T  Plate— Xoc.  cit, 

«  Dendy  and  Olliver— Trans.  N.  Z.  Inst.,  xxxiv.,  1896,  p.  147. 

«  Gray- Proc.  Zool.  Soc.,  1861,  p.  288. 
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The  aathor  of  Goodella  hypowna  conclades  his  paper  with  fche 
following  paragraph : — 

"  That  the  speoimens  from  which  the  above  description  is  taken 
are  immature  is  apparent  from  the  soft  state  of  the  bones,  even 
the  vertebral  column  being  incompletely  ossified ;  but  the  com- 
plete absence  of  a  scaly  covering*  is  a  character  of  such  import- 
ance that  I  have  no  hesitation  in  describing  and  naming  the 
species  and  genus  as  new,  the  more  so  that  there  is  no  synodont 
fifih  known  from  our  coast  of  which  it  could  be  the  fry. 

*In  Harpodon,  a  partially  scaleless  synodont  from  the  tropical  Indo- 
Pacific,  the  ventral  fin  is  inserted  below  the  dorsal,  not  well  in  advance  of 
it  as  in  Goodella,^' 

I  can  fully  confirm  the  conclusions  as  to  the  immaturity  of  the 
specimens,  one  example,  but  a  trifle  smaller  than  the  others,  had 
the  yolk  sac  incompletely  absorbed  when  obtained. 

The  statement  as  to  the  entire  absence  of  a  scaly  covering  is 
one  which  cannot  be  maintained.  The  scales  of  the  lateral  line 
are  well  developed  but  are  not,  at  this  stage,  imbricate ;  they 
number  fifty-six,  I  have  not  the  opportunity  of  examining  the 
type  specimen  and  it  is  necessary  to  mention  that  it  is  not  in  the 
Australian  Museum  as  stated,  though  it  was  evidently  the 
author's  intention  to  place  it  there  ;  the  matter  was  doubtless 
overlooked  and  the  number  quoted  (I.  3670,  24th  June,  1897) 
is  allotted  to  another  fish. 

The  ordinary  series  of  scales  are  being  developed  on  the  caudal 
peduncle  and  posteriorly  are  well  formed,  though  as  in  the  case 
of  those  of  the  lateral  line,  not  imbricated  ;  more  anteriorly  the 
scales  are  less  developed  while  still  more  in  advance  their  position 
is  merely  indicated  by  pits ;  there  can,  however,  be  little  doubt 
that  at  a  later  stage  the  body  would  be  normally  clothed. 

With  these  facts  in  view  one  may  be  in  a  position  to  recon- 
sider the  question  of  the  affinities  of  the  species.  Though  I  can- 
not, of  course,  be  dogmatic  on  the  matter,  I  have  very  little  heei- 
tation  in  pronouncing  Goodella  to  be  the  fry  of  TVachinocephaluB 
myops. 

In  the  Goodella  stage  the  eye  is  larger,  the  body  more  elon- 
gate and  the  bases  of  the  vertical  fins  shorter  than  in  the  adult. 
In  some  examples,  the  type  included,  the  base  of  the  anal  is 
longer  than,  in  others  equal  to,  or  even  shorter  than  that  of  the 
dorsal.  An  example  exhibiting  the  latter  character  is  figured, 
this  has  thirteen  dorsal  spines  as  in  Schlegel's  examples  from 
Japan.  Thirteen  is  also  the  normal  number  of  rays  in  the 
pectoral. 

The  largest  example  examined  measures  48  mm.  in  length. 
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Tropidostethus  rhothophilus,  Ogilby, 

Tropidostethm  rhothophilm^  Ogilby,  Proc.  Linn.  Soo.  N.S.  Wales, 
(2),  X.,  1895,  p.  323. 

(Plate  XXV.,  fig.  2.) 

As  recorded  by  its  author,  this  little  fish  was  first  noticed  in 
March  1893,  and  was  next  observed  from  March  to  Jaly  of  the 
following  year.  Since  that  time  Mr.  Whitelegge  has  made  a 
point  of  watching  for  it  during  his  weekly  visits  to  Maroubra 
Bay  with  the  result  that  he  finds  it  to  be  a  permanent  resident, 
occuring  at  ail  times  throughout  the  year. 

In  addition  to  the  lateral  band,  the  whole  of  the  body  cavity 
has  a  silvery  lining.  In  company  with  Mr.  Whitelegge  I  have 
watched  these  fitjihes  disporting  in  the  surf  where  they  appear  as 
thin  grey  lines  which,  as  the  fiishes  turn  in  the  water,  change  to 
silvery  streaks. 

The  original  description  may  be  augmented  as  follows : — 

D.  iv.  i.  14-16  ;  A.  i.  23-27  ;  V.  i.  5  ;  P.  15 ;  C.  17 ;  L.  lat.  49. 
Vert.  15  +  28  =  43. 

The  ventrals  are  said  to  be  situated  "  far  behind  the  pectorals," 
this  may  be  a  little  misleading,  their  exact  position  is  shown  in 
the  accompanying  figure. 

The  scales  are  described  as  being  deciduous,  they  are  in  reality 
firmly  adherent,  but  as  they  are  developed  on  portion  of  the  body 
only,  the  author  doubtless  concluded  that  they  had  fallen  from 
the  naked  area. 

The  head  and  anterior  part  of  the  body  are  devoid  of  scales, 
the  naked  portion  extending  above,  to  the  dorsal  fin,  and  below, 
to  the  anal  fin.  Medially  the  scales  extend  forward  to  within 
the  extremity  of  the  pectoral  fin,  and  occur  over  the  whole  pos- 
terior half  of  (he  body. 

The  height  of  the  body,  rendered  as  "five  in  the  total  length  '* 
was  taken,  it  would  appear,  at  the  origin  of  the  anal  fin,  the 
greatest  height,  three  and  a  half,  occurs  at  the  ventral  fin. 

The  genus  Iso,  Jordan  and  Starks,^®  very  closely  approaches 
D'opidostethus^  which  hEis  priority.  Direct  comparison  of  Lfm- 
maris,  Jordan  and  Starks,  with  T.  rhothophilm  will,  however, 
be  advisable,  for  which  purpose  I  am  forwarding  examples 
of  the  local  species  to  my  American  confreres.  The  Japanese  fish 
appears  to  be  more  elongate  and  lower  in  the  thoracic  region 
though  it  must  be  noted  that  the  dimensions  rendered  by  the 
respective  authors  agree  exactly.  The  scales  as  described  and 
figured  are  certainly  smaller  than  in  the  Australian  form,  and  in 
the  latter  I  fail  to  find  vomerine  teeth. 

10  Jordan  and  Starks— rroc.  U.S.  Nat.  Mu8.,  xxiv.,  1901,  p.  204. 
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One  very  important  point  most  be  referred  to.  Ogilby  coanted 
the  vertebraa  as  15  Hr  29:  as  above  indicated  my  figures  are 
15  +  28  =  43.  The  Japanese  fish  also  has  forty  three  vertebras 
but  the  thoracic  and  abdominal  portions  are  differently  divided, 
18  +  25  =  43 :  so  significant  are  these  numbers  that  one  is 
tempted  to  ask  if  some  mistake  has  not  been  made.  If  there  is 
really  this  difference  the  two  genera  are  valid,  thoagh  such 
would  never  be  guessed  from  an  external  examination  alone. 
The  habits  of  the  two  fishes  are  identical,  our  species  has  been 
named  Surf-fish,  while  the  Japanese  form  is  known  as  the 
Surf-sardine,  or  in  the  poetical  language  of  the  country,  "  Flower 
of  the  Wave." 

Gltphisopon  saxatilis,  Linnceus. 

Cfuetodon  saxatilis,  Linnaeus,  Syst.  Nat.,  (ed.  x.),  1758,  p.  276. 

This  species,  new  to  the  fauna  of  the  State,  is  added  by  the 
efforts  of  Mr.  Allan  K.  McCulloch,  who  obtained  examples  at 
LoDg  Bay,  where  he  found  them  to  be  not  uncommon  in  rock- 
pools. 

Colours  in  life  creamy  with  five  dark  bands,  spot  on  pectoral 
blue,  outer  ventral  ray  pure  white,  caudal  without  the  outer 
rays  dark. 

In  their  "Fishes  from  Formosa,"  Jordan  &  Bvermann"  write  of 
an  apparently  identical  form — "  This  is  Glyphisodon  ccelestinus 
(the  variety  with  plain  caudal)  of  Giinther  and  Bleeker,  and 
corresponds  fairly  to  Bleeker's  fig.  5  in  Pt.  ix,  in  Bleeker's 
A.tlas  of  the  PomacentridaB.  But  the  true  Glyphisodon  ccelestinus 
has  the  caudal  edged  alx)ve  and  below  with  blackish.  Whether 
this  character  is  of  a  distinctive  value  we  have  not  the  material 
to  decide." 

I  recently  published"  a  note  on  this  species  from  Lord  Howe 
Island,  and  recorded  the  fact  that  both  varieties  were  taken 
together  from  the  same  pool.  This  clearly  indicates  that  the 
name  cailestinus  has  no  status  above  that  of  a  variety. 

Glyphisodon  leucozona,  Bleeker. 

Glyphisodon  leuco^na,  Bleeker,  Natuurk.  Tijdschr.  Nederl.  Ind., 
xix.,  1859,  p.  338,  and  Atl.  Ichth.,ix.,  1877,  pi.  ccccvii.,  fig.  2. 

This  addition  to  the  fauna  we  also  owe  to  Mr.  McCulloch,  who 
obtained  a  single  example  at  Long  Bay.  It  agrees  in  every  way 
with  Bleeker's  description,  with  the  exception  that  it  possesses 
the  dark  ocellus  at  the  base  of  the  posterior  dorsal  spines,  shown 

"  Jordan  and  Evermann— Proc.  U.S.  Nat.  Mua.,  xxv.,  1902,  p.  362. 
"  Waite— Kec.  Auat.  Mua.,  v.,  1904,  p.  170. 
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in  the  figure.  This  is  doubtless  an  indication  of  immaturity,  the 
example  figured  being  smaller  than  the  type,  while  ours  is  smaller 
still,  being  but  35  mm.  in  length.  The  black  spot  behind  the 
last  dorsal  rays  described,  and  present  in  our  specimen,  is  not 
indicated  in  the  figure  and  the  sub- vertical  white  band  is  shown 
to  pass  from  the  base  of  the  second  and  third  dorsal  spines, 
whereas  in  our  example  it  originates  as  described  by  both  Bleeker 
and  Giinther. 

The  types  were  from  Karangbollong,  in  Java,  and  the  largest 
examples  were  77  mm.  in  length. 

NeOPERCIS    BINIVIRGATA,  sp.  TlOV, 

(Plate  XXV.,  fig.  3.) 

D.  V.  23 ;  A.i.  20 ;  V.i.  5 ;  P.  21 ;  0.  17  ;  L.  lat.  68;  L.tr.  5  +  20. 

Length  of  head  4-0,  height  of  body  slightly  less  than  the  width 
of  the  head  and  equal  to  the  length  of  the  caudal  5'3 ;  length  of 
pectoral  4*8 ;  of  ventral  4*5  in  the  total  length,  exelasive  of  the 
caudal  fin.  Eye  3*4,  interorbital  space  9*2,  snout  37,  and  height 
of  caudal  peduncle  2*5  in  the  length  of  the  head. 

Cleft  of  mouth  slightly  oblique,  jaws  equal,  the  maxilla  reaches 
to  beyond  the  centre  of  the  eye  and  is  not  concealed.  Anterior 
nostril  a  little  nearer  the  eye  than  the  snout,  the  posterior  one 
midway  between  it  and  the  eye. 

Opercle  with  a  flat  spine  above  the  root  of  the  pectoral,  and  ia 
few  denticulations  at  the  angle,  preopercular  border  smooth. 

Teeth, — An  outer  row  of  rather  large  spaced  curved  teeth, 
somewhat  larger  in  the  mandible,  and  an  inner  band  of  very  small 
teeth  in  both  jaws,  a  patch  of  low  conical  teeth  on  the  vomer  and 
a  row  on  each  palatine. 

Fins, — Fifth  dorsal  spine  longest  and  nearly  equal  to  the 
length  of  the  snout;  length  of  highest  rays  1  6  m  the  head. 
Anal  fin  slightly  lower;  it  arises  below  the  fifth  dorsal  ray  and 
terminates  evenly  with  that  fin ;  both  are  longer  posteriorly  and 
extend  beyond  the  base  of  the  caudal.  Pectoral  evenly  rounded, 
extending  to  beyond  the  second  anal  ray.  Fourth  ventral  ray 
longest  reaching  to  the  second  ray  of  the  anal.  Caudal  slightly 
rounded. 

Scales. — ^The  top  of  the  head,  snout  and  a  spacQ  aroiind  tbe^oyes 
are  naked,  but  with  numero^  round  pores ;  cheeks  and  opercles 
scaly.     All  the  scales  are  minutely  ctenoid. 
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Colours. — Generally  yellowish- red,  lighter  and  yellower  beneath. 
Upper  half  of  head  and  body  with  fourteen  bars  of  brown  colour, 
arranged  in  pairs  ;  the  first  pair  occupies  the  head  behind  the 
eyes,  the  second  pair  is  placed  beneath  the  dorsal  spines ;  the  others 
are  evenly  arranged  beneath  the  rays ;  the  last  bar  is  on  the 
caudal  peduncle  and  there  is  also  a  faint  mark  at  the  base  of  the 
upper  caudal  rays  ;  this  fin  also  bears  about  eight  oblique  vertical 
brown  bars  which  are  inclined  forward  below  and  do  not  traverse 
the  lower  four  rays.  The  dorsal  rays  are  similarly  marked  but 
the  bands  are  inclined  backwards  below.  Pectoral  yellow  with 
a  red  mark  at  its  upper  base ;  ventral  yellow,  the  median  part  of 
the  inner  rays  black  ;  the  anal  is  without  markings. 

The  foregoing  description,  and  the  accompanying  figure  are 
based  on  the  larger  of  two  examples  taken  on  the  coast  of  New 
South  Wales,  one  in  May,  1895,  the  other,  which  measures 
180  mm.  in  length,  obtained  at  Coogee  by  Mr.  H.  Newcombe  in 
April,  1902. 

The  genus  Neopercis  was  founded  by  Steindachner  and  Doder- 
lein*'  on  an  example  from  St.  Vincent's  Gulf,  which  the  former 
author^*  had  previously  named  Parapercis  ramsayi.  I  have  not 
access  to  the  description  of  the  species,  and  cannot,  therefore,  say 
that  N,  binivirgata  is  distinct  from  N,  ramsayi.  The  genus  is 
founded  on  the  presence  of  teeth  on  the  palatines  and  a  probable 
though  lesser  character  is  suggested,  namely  the  posterior  spines 
of  the  dorsal  fin  being  highest,  whereas  in  Percis  (=  Parapercis), 
the  middle  spines  are  highest.  Jordan  and  Snyder,^^  in  their 
'^  Trachinoid  Fishes  of  Japan,"  accept  these  two  characters,  but  I 
find  that  the  latter  cannot  be  maintained.  In  my  Parapercis 
ocularis^^  which  I  have  re-examined,  the  palatines  are  without 
teeth  (Parapercis),  but  the  middle  spines  are  not  highest 
(Neopercis),  and  I  may  add  the  two  fins  are  connected. 

Neopercis  can,  therefore,  be  maintained  only  on  the  condition 
of  the  palatines. 

I  have  also  examined  Percis  novce-cambria,  Ogilby,*'  which  I 
figured^®  under  the  generic  name  Parapercis.  Though  not 
mentioned  by  the  author,  small  teeth  are  present  on  the  palatines, 
this  species  is  therefore  a  true  Neopercis, 

^  Steindachner  and  DMerlein— Fische  Japan's,  ill ,  1884,  p.  212  (foot- 
note), 
w  Steindachner— Ichth.  Beitr..  xiii.,  1883.  p.  1072. 
^  Jordan  and  Snydar—Proc.  U.S.  Nat.  Mua.,  xxiv.,  1902,  p.  463. 
"  W8ite— Anst.  Mns.  Mem.,  ir.,  1899,  p.  109. 
"  Ogilby— Proc.  Linn.  Soc.  N.S.  Wales,  x.,  1885,  p.  228. 
"  Waite— Xoc.  dt,  pi.  xxv. 
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All  local  Bpecies  in  the  collection  of  the  Australian  Mosenm 
have  been  examined,  they  stand  as  follows : — 

Parapercis  nebulosus,  Qnoy  and  Oaimard. 

„         ocularis^  Waite. 
Neopercis  novce-canibricB,  Ogilby. 
^  „       binirirgata,  Waite. 

'^Percis  allporti,  Giinther,^  which  I  have  not  seen,  may  also 
belonf^  to  Neopercis ;  the  dorsal  spines  beinf^  described  as  of 
snb-eqnal  length.  Percis  stricticeps,  De  Vis,*^  and  P.  concinnay 
De  Vis,**  are  insufficiently  described  to  enable  one  to  form  an 
opinion  as  to  their  generic  relations. 

Gnathagnus  innotabilis,  sp.  nov. 

(Plate  xxvi.,  fig.  1.) 

D.  12;  A.  16;  V.  i.  5;  P.  21 ;  0.11  +  6. 

Length  of  head  3*0,  depth  4*4  in  the  total  length,  the  width  of 
the  head  is  one- fourth  more  than  its  length.  The  eye  is  directed 
outwards  and  upwards,  its  diameter  4*3  in  the  head,  interorbital 
space  broad  2'2,  and  the  snout  6'5  in  the  head ;  the  depth  of  the 
caudal  peduncle  is  3*5  in  the  same. 

The  head  is  broader  than  the  body  which  tapers  rapidly  to  the 
tail,  it  is  armed  with  bony  plates,  the  most  noticeable  being  a  pair 
on  the  occiput,  each  of  which  bears  a  longitudinal  ridge  passing 
from  its  middle  backwards,  a  longer  broken  ridge  runs  from 
above  each  eye  and  is  continued  towards  a  short  ridge  on  the 
body  which  terminates  in  the  humeral  spine.  The  cheeks  and 
opercles  are  rugose,  the  latter  with  a  ridge  which  ends  in  a 
bluDt  prominence  at  the  angle.  The  opercle  has  a  series  of 
ridges  which  extend  fan-like  from  its  articulation  to  the  margin, 
and  the  preorbital  bears  three  sub-imbricate  curved  ridges. 
Anterior  nostril  tubular  with  a  short  tentacle,  posterior  nostril 
with  a  skinny  rim.  Lower  jaw  with  a  small  spine  directed 
forwards,  situated  on  its  lower  edge,  nearer  the  posterior  angle 
than  the  summit  of  dilatation.  The  humeral  spine  is  of  moderate 
size,  fully  exposed  and  directed  upwards  and  backwards. 
Pseudobranchias  present. 

Teeth, — The  teeth  in  both  jaws  are  each  in  two  rows,  the  inner 
alternate  with  tho  outer.  All  the  teeth  are  strongly  curved  and 
depressible,  bands  of  scattered  villi  form  teeth  on  the  vomer,  those 
of  the  pharangeals  in  a  close  cluster. 

w  Gilnther— Ann.  Mag.  Nat.  Hist..  (4).  xvii.,  1876,  p.  394. 
»  De  Via— Proc.  Linn.  Soc.  N.S.  Wales,  x.,  1885,  p.  646. 
*  De  Vis— Xoc.  cit.,  p.  546. 
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Scales, — Body  covered  with  minute  scales  which  lie  in 
depressions  resembling  the  pits  of  a  thimble,  breast  and  belly 
naked.  The  lateral  line  arises  above  the  humeral  spine  and  runs 
an  undulated  course  to  the  middle  of  the  caudal  fin. 

Fins. — No  spinous  dorsal  fin  :  the  base  of  the  soft  dorsal 
is  three-fourths  the  length  of  the  head,  the  extreme  tips  of 
the  rays  free.  The  anal  is  much  longer,  slightly  more  than  the 
length  of  the  head,  the  rays  are  shorter  than  those  of  the  dorsal 
and  the  fin  extends,  anteriorly  and  posteriorly,  beyond  the  limits 
of  the  dorsal.  Pectoral  rounded,  its  length  40  in  the  total. 
Ventral  shorter,  5*2  in  the  same.  The  anterior  rays  of  the  dorsal 
and  all  but  the  last  anal  are  undivided.  Caudal  sub-truncate,  its 
length  4  3  in  the  body. 

Colours. — Chin  and  upper  parts  of  head  and  body  brown,  the 
latter  with  indistinct  brown  spots,  under  parts  colourless  with  sand- 
coloured  areas,  below  the  head,  at  the  base  of  the  ventral  fins  and 
on  the  belly.  Dorsal  fin  dusky,  anal,  pectoral  and  caudal  brown, 
all  with  white  margins.  The  anal  has  a  median  longitudinal 
brown  band  and  the  ventrals  are  without  colour  or  markings. 

Three  examples  are  known,  the  largest  of  which  measures 
152  mm.  in  length ;  they  were  taken  off  Narrabeen,  New  South 
Wales. 

The  genus  Onathagnus  was  instituted  by  Gill**  in  1861  with 
llrannnramis  donaatus^  Jemminok  and  Schlegeh^  as  the  type.    As 


Note,  page  239.— Writing  on  April  27th,  1904,  Dr.  Jordan 
informs  me  that  Australia  was  included  in  the  habitat  of 
Onathagnus,  on  unpublished  information  only. 

E.R.W.  27/5/04. 


are  much  closer  together  than  ifi  the  Aastralian  species,  in  which 
the  space  is  contained  2i  times  in  length  of  the  head. 

«  Gill— Proc.  Acad.  Nat.  Soi.  Philad..  1861.  p.  115. 

**  Temminck  and  Schlegel — Faima  Japon.,  Pisces,  1846,  p.  27,  pi.  ix., 

fig.  2. 
"*  Jordan  and  Snyder— Proc,  U.S.  Nat.  Mus..  xxiv.,  1902,  p.  478. 
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Gmathtpops  jacesokiensis,  Macleay. 

Opt8thoffnathu8   jaeksoniensis,    Maoleay,   Pr oo.   Linn.    Soc.   N.  S. 
Wales,  v.,  1881,  p.  670. 

(Plate  xxvi.,  fig.  2.) 

D.  X.  17  ;  A.  i.  16 ;  V.  i.  6  ;  P.  20 ;  C.  13 ;  Sc.  lat.  50  ;  So.  tr.  19. 

Length  of  head  8*5 ;  height  of  body  and  length  of  caudal  equal, 
4*9  in  the  total.  Diameter  of  eye  8*0,  and  snout  7*0  in  the  length 
of  the  head. 

Head  large,  wider  than  the  body,  its  |)rofiIe  rounded  in  front, 
the  eyes  are  large,  close  together,  the  interorbital  space  being 
about  one-fifth  their  diameter,  they  are  directed  forwards  and 
upwards.  The  snout  is  short,  the  nostrils  being  situated  rather 
close  together,  the  posterior  one  immediately  in  front  of  the  eye, 
the  anterior  one  is  bordered  behind  with  a  short  skinny  flap. 
The  mouth  is  large  and  the  maxilla  extends  far  beyond  the  eye, 
its  length  1*6  in  the  head,  it  is  greatly  dilated  behind,  its  depth 
approaching  one-third  its  length ;  a  small  supplemental  bone  on 
its  upper  q6^q  :  the  premaxilla  is  much  shorter  and  does  not 
extend  to  below  the  hinder  margin  of  the  eye.  Body  strongly 
compressed. 

Teeth. — Conical,  sub-equal  in  size,  none  fang-like,  they  are  in 
a  narrow  band  anteriorly,  uniserial  behind.  Two  (or  three) 
teetn  at  the  head  of  the  vomer,  palatines  and  tongue  edentulous. 

Scales, — ^Head  naked,  the  scales  on  the  body  are  small  and 
cycloid  and  are  developed  only  on  the  posterior  half ;  they  extend 
forward,  in  the  mid-line,  as  far  as  the  vent,  but  above  and  below 
only  to  about  the  middle  of  the  anal  fin.  The  lateral  line  com- 
mcDces  on  the  head,  vertically  above  the  end  of  the  maxilla  and 
traverses  the  body,  near  to  its  dorsal  mar^,  to  below  the  fifth 
or  sixth  last  dorsal  ray.  With  the  exception  of  a  slight  wave 
near  its  termination  it  is  quite  straight. 

Fins, — Dorsal  fins  continuous,  the  spinous  portion  lower  than 
the  rayed  one ;  the  latter  increases  in  height  to  the  fifth  last, 
which  is  1*8  in  the  length  of  the  head.  The  anal  commences 
below  the  second  dorsal  ray,  its  longest  ray  corresponds  to  that 
of  the  dorsal  and  is  of  the  same  height.  When  depressed  botii 
extend  to  nearly  the  saipe  point,  beyond  the  base  of  the  caudal. 
The  pectoral  and  ventral  are  equal,  their  length  being  half  that 
of  the  head,  the  former  is  rounded,  the  two  first  rays  of  the  latter 
are  undivided. 
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Colours, — General  colour  lemon  yello^,  the  ground  tint  of  the 
head  largely  hidden  by  chocolate  coloured  markings,  the  yellow 
appearing  as  rivulate  or  aborescent  figures.  Lower  posterior 
border  of  maxilla  deep  brown,  its  extremity  white,  branchi- 
ostegals  dark  brown.  Naked  portions  of  body  marbled  with 
warm  brown  colour,  usually  a  bold  and  striking  figure  on  the 
middle  of  the  side.  The  scaly  portion  bears  an  irregular 
longitudinal  median  line  with  one  to  three  large  blotches  below 
it,  all  markings  brown.  The  dorsal  fin  is  dark  brown,  posteriorly, 
in  its  upper  portion,  it  bears  about  two  rows  of  light  dots  and 
irregular  light  markings  in  its  basal  part  which  correspond  more 
or  less  with  those  on  the  adjoining  portions  of  the  body  ;  basal 
portion  of  anal  fin  clear,  the  remaining  part  dark  brown  with  a 
median  row  of  large  clear  spots  ;  pectoral  yellow,  a  brown  band 
at  its  base  and  some  dots  along  its  rays  ;  distal  half  of  ventrals 
black ;  caudal  with  about  three  vertical  brown  bars,  or  some 
irregular  dark  marks. 

i^ttention  may  be  drawn  to  the  fact  that  some  of  the 
proportionate  measurements  in  the  description  do  not  agree  with 
those  of  the  figure ;  the  eye  may  be  cited  as  an  extreme  instance ; 
the  head  is  so  rounded  and  the  eye  placed  so  far  forward,  that  it 
must  necessarily  be  illustrated  in  perspective,  and  therefore 
appears  to  be  smaller,  longitudinally,  than  the  proportionate 
measurement  given  in  the  description. 

Though  by  no  means  common,  several  examples  of  the  species 
are  preserved  in  the  Museum  collection,  the  maximum  length  is 
about  250  mm. 

In  connection  with  the  suggestion  that  ChtathypopB  is  a 
designation  of  the  females,  and  that  Opistognathm^  is  the  male, 
1  may  mention  that  representatives  of  the  latter  genus  are,  so 
far,  unknown  here. 

ScHizocHiRUS,  gen.  nov. 
Family  Trichonotidje. 

Head  and  body  compressed,  cleft  of  mouth  sub-iiorizontal, 
upper  jaw  the  longer.  Eyes  small,  close  together,  directed 
obliquely  upwards.  Scales  large,  cycloid  on  head  and  body, 
lateral  line  continuous,  one  dorsal  fin  shorter  than  the  anal,  the 
latter  with  modified  rays.  Ventrals  jugular  with  one  spine 
and  five  rays  which  are  also  modified.  Fectoral  formed  of  two 
parts,  a  short  upper  one  of  divided  rays,  and  a  longer  lower  one 
of  modified  thickened  rays,  the  two  portions  sharply  contrasted. 
Oill  openings  very  wide  not  attached  to  the  isthmus.  Branchi- 
ostegals  seven.  Yilliform  teeth  in  the  jaws,  on  the  vomer  and 
palatines. 

**  So  spelled  by  Cuvier— B^e.  Anim.  (ed.  2),  ii.,  1839,  p.  240. 
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This  genus  is  nearest  allied  to  Lxmnichthy^  ^recently  described 
from  Lord  Howe  Island,  but  differs  principally  by  the  compressed 
head  in  which  the  cheeks  and  opercles  are  scaly,  by  the  peculiar 
strnctnre  of  the  pectoral,  the  modified  anal,  pectoral  and  ventral 
rayp,  and  by  the  presence  of  teeth  on  the  vomer. 

SCHIZOCHIRUS   INSOLENS,  sp.  flOV. 

(Plate  xxvi.,  fig.  3,  and  figs.  33-34) 

B.  vii. ;  D.  19;  A.  29;  V.  i.  5 ;  P.  8  +  9 ;   C.  12  +   5 ;  L.  lai 
37  ;  L.  tr.  3  +  3. 

Length  of  head  4*3,  height  of  body  at  the  first  dorsaT  ray  6*3, 
caadal  60  in  the  length.  Eyes  very  close  together,  less  than 
half  a  diameter  apart,  prominent  and  directed  npwards  7*8  in  the 
length  of  the  head.  Snout  one-half  longer  than  the  eye.  One 
nostril  on  each  side  only  discernable,  surrounded  by  a  fleshy  rim 
and  situated  midway  between  the  end  of  the  snout  and  the  eye. 
The  jaws  equal  and  protractile,  the  maxilla  is  dilated  and  notched 
behind  and  extends  to  below  the  hinder  edge  of  the  eye.  The 
head  is  compressed,  the  body  is  moderately  elongate  and 
compressed  throughout,  it  is  highest  at  the  insertion  of  the 
dorsal  fin. 

Teeth, — The  teeth  extend  along  the  entire;  edge  of  the  jaws 
anal  are  in  a  single  row,  with  four  enlarged  teeth  within  the  front 
margin  of  the  upper  jaw.  There  is  a  patch  of  teeth  on  the  vomer 
and  the  palatines  also  are  toothed. 

Scales. — Upper  part  of  head  and  snout  naked,  large  scales  on 

the  cheeks   smaller  ones   on   the  opercles.      Body  with  large 

_^  ^  adherent  cycloid  scales,  portion  at  base  of 

^/*     ,     ^       pectorals  and  ventrals  naked.     The  lateral 

GJ     1        line  arises  one  scale  in  advance  of  the  upper 
^1    ^^        base  of  the  pectoral  and  passes  gradually 
^_^     ^  '     /         towards  the  lower  edge  of  the  caudal  fin. 
\  /  The  anterior  thirteen  or  fourteen  scales  are  of 

usual  conformation  and  each  bears  a  simple 
Fig.  33.  pore  in  its  proximal  half.      The  following 

scales  are  trilobed,  the  condition  being 
accentuated  posteriorly,  where  the  central  lobe  increases  in 
length  until  it  projects  considerably  beyond  the  limit  of  the  scale 
proper  The  marginal  diagram  (fig.  33.)  illustrates  the  thirty- 
second  scale,  magnified  eight  times. 

Fww. — The  dorsal  fin  arises  a  little  nearer  the  base  of  the 
caudal  than  the  end  of  the  snout  and  terminates  the  depth  of  the 
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peduncle  in  advance  of  the  caadal ;  the  thii'd  ray  is  longest  and 
2*3  in  the  length  of  the  head,  thence  the  rajR  decrease  in  length, 
the  margin  of  the  fin  heing  sinnous.  The  anal  fin  arises  seven 
rays  in  advance  of  the  dorsal  and  is  continued  almost  to v the  hase 
of  the  caadal.  Its  rays  are  peculiarly  modified  and  consist  of  an 
anterior  shaft  with  branches  on  its  posterior  edge,  the  whole  ray 
is  enclosed  in  membrane  and  being  broadened  at  its  extremity 
is  sub-spatulate  in  shape.  The  accom- 
panying illustration  (fig.  34.)  shows 
the  condition  of  the  rays  and  is  eight 
times  natural  size.  The  vent  li^  im- 
mediately in  front  of  the  first  ray,  it 
is  normally  coDcealed  by  the  free  edge 
of  a  longitudinal  ridge  or  papilla  which 
lies  in  the  midline  of  the  body  between 
the  ventrals  and  the  anal,  it  has  a 
length  of  three  scales.     The  ventral  «.     ^ 

fins  are  placed  close  together  in  advance  ®* 

of  the  pectorals  and  are  very  short,  being  3'5  in  the  head,  the  rays 
are  modified  similar  to  but  in  a  lesser  degree  than  those  of  the 
anal.  The  pectoral,  which  forms  a  very  striking  feature  of  the 
fish,  is  composed  of  two  distinct  portions;  the  upper  part,  com- 
prising eight  rays  is  constituted  in  the  usual  way,  and  is  much 
shorter  than  the  upper  rays  of  the  lower  part ;  the  latter  consists 
of  nine  rays  all  of  which  are  similar  in  character  to  those  of  the 
anal,  above  described.  The  upper  spatulate  ray,  which  is  the 
longest,  extends  to  beyond  the  second  anal  ray. 

The  caudal  is  sub-truncate,  the  height  of  its  peduncle  being 
less  than  half  that  of  the  body. 

Colours. — Sandy  coloured  throughout,  no  trace  of  markings 
anywhere  after  preservation  in  formalin. 

Two  specimens  62  mm.  and  53  mm.  in  length  respectively. 

These  examples  were  picked  up  together,  by  my  colleague, 
Mr.  Thomas  Whitelegge,  who  obtained  them  on  the  wave- line 
during  stormy  weather  at  Maroubra  Bay.  The  gullet  and 
stomach  were  crowded  with  small  crastaceans  which  Mr. 
Whitelegge  identifies  as  Amphipods,  Copepods,  and  Isopods. 

LlMNICHTHYS   FASCUTU8,    Wdtte. 

Zimnichtht/8  fasciatm^  Waite,  Rec.  Aust.  Mus.,  v.,  1904,  p.  178, 
pi.  xxiii.,  fig.  4. 

Though  first  described  from  examples  taken  at  Lord  Howe 
Island,  this  species  proves  to  be  a  continental  form  also.  During 
April,  1904,  Mr.  A.  R.  McGulloch  obtained  specimens  from  a 
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rock  pool  at  Long  Bay,  near  Sydney.  Some  of  them  are  in 
breedinp^  condition  thongh  the  ova  are  not  yet  ripe,  and  not 
of  the  bright  yellow  colour  found  in  the  island  examples  wherein 
the  roe  were  rally  matnre. 

The  colour  is  greenish- white  with  the  upper  parts  pink ;  in  some 
cases  only  are  the  markings  black,  in  others  they  are  brown. 
The  dark  longitudinal  line  also  is  not  ventral  in  position,  but 
follows  the  course  of  the  lateral  line,  otherwise  the  markings  are 
as  in  the  typical  examples. 
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NOTE  ON  CICINDELA  JUNGI  amd  DESCRIPTIONS  of 
TWO  NEW  BEETLES. 

By  W.  J.  Rainbow,  F.L.S.,  F.E.S.,  Entomologist. 

(Figures  36-37.) 

Family  CiciNDELiDiE. 

CiciNDELA  JUNGI,  Blockburn, 

The  present  paper  contains  descriptions  of  two  apparently 
undesoribed  beetles  collected  by  myself  at  Botany,  some  time 
ago. 

In  addition  to  these,  which  are  figured  herewith,  I  include  a 
figure  of  Cicindela  jungly  Blackburn,  a  form  not  common  in 
collections.  This  species  was  described  by  Blackburn  from 
material  collected  by  Mr. 
Jung,  on  Yorke  Peninsula,  ^ 
South  Australia.  The  speci- 
men (fig.  35)  in  our  cabinets 
was  also  collected  in  South 
Australia,  but  the  exact 
locality  is  not  given.  In 
reference  to  this  species 
Blackburn  says  : — "  The 
female  examples  before  me 
have  the  apex  of  the  suture 
distinctly  spiniform,  but  in 
the  unique  male  there  is 
no  trace  of  a  spine; 
perhaps  this  is  an  abnormal 
specimen.''^  The  example 
in  our  collection,  which  is 
also  a  female,  bears  out 
Blackbum*s  description  in 
this  respect,  but  differs  in 
the  huge  conspicaous  blotch 

decorating  the  elytra, which  ^fiT-  36,  Cidndella  jungi,  Blackburn, 
in  our  specimen  is  of  a  brilliant  coppery-tint,  and  not  green  as 
in  those  from  Yorke  Peninsula ;  the  lateral  elytral  margins  in 
the  former  are  also  coppery,  a  point  not  mentioned  by  Blackburn 
in  respect  of  his  species.  Probably  his  specimens  were  not  so 
marked. 

1  Blackburn— Trans.  Eoy.  Soc.  S.A.,  xXv.,  1901,  p.  15. 
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Family  Buprestidje. 
GentM  Stigmodera,  JEschs, 

StIQMODERA   CYDISTA,*  8p,  HOV, 

(Fig.  36.) 

Caput, — Metallic  green,   punctate,  gently  sloping  from  eyes 
inwards  to  the  centre,  where  it  is  longitudinally  furrowed. 

Prothorax. — When  viewed  from  above,  green,  from  the  sides, 
coppery ;  wider  than  body,  punctate,  distinctly 
impressed  laterally  near  posterior  angle,  anterior 
margin  sinuous,  posterior  margin  strongly 
sinuous,  impressed  at  centre ;  sides  rounded. 

Scutellum, — Green,  punctate. 

Elytra. — Bright  green  with  yellow  markings, 
striate-punctate,  the  punctures  deep  and  close, 
sides  sinuous  in  outline,  deeply  impressed  at 
shoulders,  outer  and  inner  angle  of  each  elytron 
terminating  with  a  blunt  tooth. 
Fig.    36,    Seiffmo- 

'^Xinb^w^''*  rw(^^r«iV/^.— Bright  green,  closely  and  deeply 
punctured. 

Leys. — Green,  finely  punctured. 

Measurements, — Prothorax    1*7   mm.    long,    24    mm.    wide ; 
elytra  6*7  mm.  long,  3"2  mm.  wide. 

Hah, — Botany,  near  Sydney. 

Family  Elateridj:. 
Genus  Horistonotus,  Cand. 

HORISTONOIUS   BICOLOR,^  Sp.  HOT, 

(Fig.  37.) 

Caput,— ^BX&ck^     finely     punctated,    sparingly    clothed    with 
cinerous  pile;  antense  yellowish. 

Prothorax, — Black,  shining,  longer  than  broad,  finely  punctated, 
sparingly  clothed  with  cinerous  pile,  strongly  arched,  narrowest 

2  Greek — »ct'5«<TT0ff— Most  glorious. 
8  In  reference  to  its  colour. 
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in  front,  Bides  balfi^ing  oat  towards  the  middle,  from  whence  they 
dip  inwards,  bnt  carve  outwards  again  to  lateral 
extremities  of  posterior  angle,  which  are  thereby 
obtusely  pointed ;  a  shallow  median  groove 
extends  from  anterior  to  posterior  angle ;  anterior 
angle  straight,  posterior  angle  sinuons,  lateral 
angles  slightly  reflexed. 


Scutellum. — Black,  shining,  finely  ponctated. 

Elytra, — Long,  convex,  shining  black  and 
yellow,  conspicaoosly  marked  both  laterallv, 
apically,  and  down  the  median  area,  strongly 

Fiff.87    H<>ru/o-P^^^**^"®^™*®' P'^^^*'^'^®  ^®®P  *^^  black,  sides 
noiuJ  bicolor,    Dearly  parallel,  apex  obtusely  pointed,  the  surface 
Bainbow.       sparingly  clothed  with  cinerous  pile. 

Underaide. — ^Pitchy,  punctated. 

Legn. — Yellowish. 

MeasuremnU, — Prothorax  0*8  long,  1  mm.  wide;  elytra  '24 
mm.  long,  1*1  mm.  wide. 

JGTa^.— Botany,  near  Sydney. 
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NOTES  ON  AUSTRALIAN  CRETACEOUS  FOSSILS. 

By  R.  Etheridge,  Janr.,  Curator. 

(Plates  xxvii.  and  zxyiii.) 

Opalized  Trioonia. 

In  1901  Mr.  G.  Giirich  figured^  a  portion  of  an  opalized 
Trigonia  left  valve  from  the  Upper  OretiEiceons  of  White  Cliffs, 
near  Wilcannia,  and  suggested  its  reference  to  T.  moorei^  Lycett,' 
a  species  found  in  the  Oolitic  rocks  of  the  Greenoogh  District  in 
Western  Australia. 

The  Trustees  have  lately  received  the  gift  of  an  opalizod 
Trigonia  from  Messrs.  M.  Keough  and  A.  Eberli.  It  is  also  a 
fragmentary  left  valve  (PL  xxvii.,  figs.  1-2),  and  differs  from  Mr. 
Giirich's  to  some  extent.  The  crucial  points  displayed  in  the 
latter  are  externally  fourteen  or  more  wide  flat  concentric  lir», 
separated  by  very  much  narrower  grooves.  On  the  small  portion 
of  the  posterior  slope  preserved  are  traces  of  radiating  denticulated 
costsB.  Internally  we  notice  the  socket  of  the  anterior  cardinal 
tooth,  bearing  eleven  denticles  on  its  anterior  side,  and  eight  or  nine 
on  the  posterior ;  also  the  socket  of  the  posterior  cardinal  tooth 
distinctly  denticulated  on  its  anterior  side.  The  dental  support 
or  pillar  of  the  anterior  socket  is  widely  lanceolate  and  flattened, 
with  between  it  and  the  anterior  margin  a  deep  muscle  scar. 

The  specimen  presented  by  Messrs.  Keough  and  Eberli, 
although  much  worn  exteriorly,  is  more  perfect  than  Mr. 
Giirich's,  in  that  more  of  the  posterior  end  and  slope  are  preserred 
but  only  faint,  although  definite  traces,  of  similar  wide,  smooth 
liraa  and  narrow  grooves  are  extant;  there  are  no  C08t89  on 
the  posterior  slope,  and  this  character  alone  renders  identification 
with  Mr.  Giirich's  shell  doubtful. 

The  following  are  the  general  characters  of  our  opalized 
Trigonia : — The  valve  is  small,  more  or  less  deltoid-scaphoid, 
produced  posteriorly,  convex,  and  unprovided  with  a  cincture. 
The  cardinal  margin  is  arched,  but  the  respective  limbs  are  veiy 
disproportionate  in  length,  the  angle  formed  by  their  union  being 
an   obtuse  one.     The  posterior  slope  immediately   behind  the 

^  Gflrich^Neues  Jahrb.  Mln.,  BeiL-Bd.  xiv.,  1901,  p.  485,  pi.  xiz.,  f .  1  a 

and  b. 
«  Lycett— Mon.  Brit,  Fobs.  TrigonisB,  No.  i,  1878,  p.  161,  fig. 
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ronnded  diagonal  ridge  is  concave,  bnfc  is  thickened  immediatelj 
below  the  cardinal  margin ;  neither  radiating  costse  nor  concentric 
lirsB  are  present.  The  nmbonal  region  is  depressed  an  A  obtuse, 
&nd  the  nmbo  is  small  and  inconspicaons.  The  anterior  cardinal 
socket  is  deep  and  nnnsnally  strong  for  the  size  of  the  valve,  and 
although  denticles  are  visible,  it  is  not  possible  to  connt  them ; 
the  posterior  socket  seems  to  have  been  long  and  narrow,  and 
here  again  traces  of  denticles  are  preserved. 

This  fragmentary  valve  appears  to  represent  a  more  trans- 
versely elongated  shell  than  that  delineated  in  Mr.  Oii rich's 
figare,  and  to  possess  a  mach  more  obtusely- angled  hinge.  If 
the  non-costate  condition  of  the  posterior  slope  be  a  true  feature, 
as  I  believe  it  to  be,  the  two  shells  cannot  be  identical ;  at  the 
€ame  time  the  dental  characters,  so  far  as  they  can  be  deciphered, 
are  very  similar  in  both.  I  cannot  venture  to  identify  either 
shell  with  any  of  our  known  TrigonicB,  The  least  known  is  T, 
lineatay  Moore,"  but  judging  from  Moore*8  figure,  the  limbs  of  the 
hinge  form  a  far  more  acute  anpfle  than  in  either  of  the  opalized 
specimens.  The  concentric  liree  are  described  by  Moore  as  fine, 
and  terminating  anteriorly  in  depressed  tubercles  ;  in  neither  of 
the  opalized  shells  if*  there  any  trace  of  this  whatever.  If  our 
shell  and  Mr.  Gurich's  prove  to  be  distinct  it  is  interesting  to  find 
two  forms  of  Trigonia  in  the  White  Cliffd  beds. 

Triqonia,  8p,  ind.  (Gurich), 

Trigonia  sp.  cf,  Moorei  (Lycett),  Giirich,  Neues  Jahrb.  Min.,  Beil.- 
Bd.  xiv.,  p.  485,  pi.  xix.,  f ,  1  a  and  h. 

Ohs, — I  have  already  expressed  the  opinion  that  this  is  not 
T.  moorfi,  Lycett,*  and  remarked  that  it  might  be  either  T,  lineata, 
Moore,  or  a  new  form ;  now  I  do  not  think  it  is  the  last-named 
shell. 

Although  the  posterior  slope  iu  Mr.  Giirich's  specimen 
exhibits  granulated  costsB  near  the  umbo,  as  in  T.  moorei, 
there  is  not,  unfortunately,  sufficient  of  the  slope  remaining 
to  determine  whether  the  granules  become  subordinate  to 
the  sharp  concentric  liraa  towards  the  posterior  ventral 
part  of  the  valve  as  they  do  in  T,  moorei.  On  the  other  hand 
there  is  this  manifest  difference,  that  whilst  the  surface  of  the 
valve  anterior  to  the  diagonal  ridge  in  the  White  Cliffs  form  is 
covered  with  fiat  lirss  separated  by  very  narrow  interspaces,  the 
<x>rre8ponding  portion  of  the  shell  in  T.  moorei  is  traversed  by 

•  Moore— Qoart.  Joum.  (Jeol.  Soc.,  xxvi.,  1870,  p.  264,  pi.  xiv.,  f.  9 

and  10. 

*  Moore— Quart.  Joura.  Geol.  Soc.,  xxvi.,  1870,  p.  255,  pi.  xiii.,  f.  12. 
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sharp  npstandiniar  liraa  separated  by  wide,  flat,  or  slightly  oonoaTe 
valleys.  Internally  the  stractnre  of  the  articulns  differs  in  the 
two  sheTlR  in  a  very  marked  manner.  Selecting  a  left  valve  of 
T,  moorei^  (PI.  xxvii.,  fig.  4),  first  compare  the  height  of  the 
respective  nmbos,  low  in  the  Cretaceous  form,  high  in  the  Oolitic. 
The  thickened  arched  hinge  plate  of  the  latter  between  the 
sockets,  is  far  more  highly  developed  than  that  seen  in  Mr. 
Oiirich's  figure ;  the  upstanding  anterior  crest  of  the  anterior 
dental  socket  of  T,  moorei  is  most  marked  when  compared  with 
the  rounded  outline  of  the  former  ;  these  points  are  sufficient 
in  my  opinion  to  clearly  separate  the  two  fossils.  That  the 
depressed  umbo  in  Ourich*s  figure  is  a  true  feature,  and  not  one 
due  to  any  physical  cause  is  borne  out  by  the  appearance  of  the 
same  part  in  the  opalized  specimen  in  this  Museum  (PI.  xxvii., 

fig.  1). 

CRETACfioas  Patblliform  Shells, 

Only  one  shell  possessing  a  patelliform  outline  has  so  far  been 
described  as  such  from  our  Cretaceous  beds — Siphonaria  samwelli, 
Eth.  fil.,*  of  the  Upper  Cretaceous  of  Croydon,  North  Qaeens- 
land.  Whether  or  no  this  is  correctly  referred  to  the  Siphon- 
ariidsB,  or  is  a  true  Scutibranc,  time  alone  can  show.  One  other 
may  exist,  the  so-called  Dtscina  apicalu^  Moore,^  from  Wollum- 
billa.  I  have  for  some  time  entertained  the  suspicion  that  this 
fossil  would  be  more  appropriately  placed  in  the  Patellid®, 
possibly  under  Acmaa^  Esch.  (=  Tectura^  And.).  Species  referred 
to  the  latter  genus  have  at  least  been  met  with  in  the  Cretaceous 
rocks  of  North  America,  India,  and  England.  Compare  Moore*s 
figpire  with  A,  (Tectura  f)  elevata,  Forbes,'  of  the  Arrialoor  Groap 
of  India ;  or  A,  (Tectura)  tenuistriata^  Seeley,®  from  the  English 
Oault.  Again,  I),  apicalia  is  equally  like  some  forms  of  the 
supposed  Pulmonate  Anisomyon^  Meek  and  Hayden,  but  unfor- 
tunately we  know  nothinfi:  of  the  apex  in  Moore's  shell. 

Quite  recently  Mr.  H.  Y.  L.  Brown,  G-overnment  Geologist  of 
South  Australia,  forwarded  to  me  a  few  Cretaceous  marine  shells 
from  a  new  locality  in  that  State.  Amongst  these  are  two  very 
small  patelliform  shells  that  are  certainly  undescribed  with  us. 
The  smaller  of  the  two  appears  to  be  an  internal  cast,  and  the 
larger  a  more  or  less  exfoliated  individual.  Both  Mr.  C  Hedley 
and  myself  think  we  can  detect  a  faint  horse-shoe-shaped  scar  on 

fi  Etheridge.  Junr.— Geol.  PaJ.  Qland.  etc.,  1892,  p.  678,  pi.  xUL,  f.  9. 

6  Moore — Qaart.  Joum.  GeoL  Soc.,  xxvi.,  1870,  p.  24i,  pi.  x.,  f.  18. 

7  JStoUczka— UastropodaCret.  Bocks  S.  India  (F^.  IndO.pts.  7-10,1868, 

p.  322,  pi.  xxviii.,  f.  6. 

8  Seeley— Quart.  Joum.  GeoL  Soc.,xxxiii..  X877,  p.  X94,  pi.  vii.,f.  la 
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the  sarfaoe  of  tho  former ;  if  snch  be  the  case,  it  necessarily 
indioateA  the  genna  Capulm  as  the  most  appropriate  resting 
place,  but  as  there  is  an  element  of  doubt  on  this  point  I  think  it 
better  to  provisionally  place  these  little  fossils  in  AemtM^  with 
the  following  characters. 

ACH£A  (?)   MONSWOODENSIS,"  Sp,  flOV. 

(PI.  xxvii.,  figF.  5-7.) 

Sp,  Char, — Small,  depressed,  unsymmetrical  in  outline  irre- 
gularly orbicular ;  apex  subcentral,  simple,  obtuse,  not  recurved. 
Sculpture  ill-defined,  but  concentric,  apparently  without  radii  of 
any  kind. 

Ohs, — The  larger  of  the  two  specimens  appears  to  be  exfoliated, 
little  therefore  can  be  said  about  the  sculpture,  beyond  the  fact 
that  there  are  no  radii.  The  marginal  outlioe  is  unsymmetrically 
orbicular,  but  neither  definitely  sinuous  nor  crumpled  as  in  some 
Platyceri ;  it  presents  the  same  form  of  irregalarity  as  seen  in 
Capulua  neocomietms^  Seeley,  sp.^^ 

The  larger  specimen  is  seven  millimetres  in  its  longest  diameter, 
and  the  smaller  five  millimetres. 

The  chief  point  of  interest  lies  in  the  fact  that  it  indicates  the 
existence  in  our  Cretaceous  Series  of  an  additional  genus,  and 
possibly  family. 

Loc, — Country  around  Mount  Woods,  north-west  of  Coward 
Springs,  Lake  Eyre  Basin,  South  Australia,  associated  with 
Paeudavicula  anomala^  Moore,  sp. 

IsocRiNUS  AUSTRALis,  Moore^  «/?.,  var. 

ALBASCOPULARIS,  Var  tWV, 

(Pi.  xxviii.) 

Isocrinus  austrahs^  Eih.  fil.,  Mem.  Geol.  Surv.  N.S.  Wales,  Pal.,  No. 
11,  1902,  p.  10,  pi.  iv.,  f.  7-10  (exclude  synonomy). 

Obs, — Two  examples  of  an  opalized  Crinoid  were  presented  to 
the  Trustees  by  Messrs.  Keongh  and  Eberli  after  the  publication 
of  the  above  work.  Neither  of  them  is  perfect,  although  both 
surpass  the  fragmentary  specimens  in  the  Geological  Survey 
Collection.     It  is  very  difficult  to  distinguish  the  various  plates 

0  In  aUuflion  to  the  locality. 

w  Seeley— Quart.  Joum.  Geol.  Soc.,  xxxiii.  1877,  p.  203,  pi.  vii..  f .  1. 
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and  pieces  from  the  almost  identical  colour  of  the  fossils  and  the 
matrix,  and  from  the  obstinate  manner  in  which  the  kaolinised 
claj  adheres  to  the  various  parts,  notwithstanding  the  apparent 
success  in  mechanical  development.  The  adhesion  of  matrix 
particles  renders  the  sutures  of  the  difEerent  plates  and  pieces 
obscure  in  places,  and  I  found  that  any  further  attempt  at 
cleaning  would  cause  the  coUspfie  of  such  otherwise  beautiful 
examples  of  the  conversion  of  a  Crinoid  into  precious  opal. 

The  acquisition  of  these  specimens,  taken  in  conjuDction  with 
the  partial  cups  and  arms  already  figured  indicates  that  the 
White  Cliffs  Crinoid  is  uniformly  smaller  than  the  Queensland 
Isocrtnus.  After  careful  examination  I  have  failed  to  detect  any 
difference  in  the  structure  of  the  dorsal  cup  proper  from  that  of 
the  species  in  chief  ;  the  number  of  rays  is  the  same — five,  and 
the  arrangement  and  form  of  the  various  pieces  appears  to  be 
identical.  The  only  departure  from  the  structure  of  the  typical 
Crinoid  I  am  able  to  detect  is  in  the  number  of  the  component 
ossicles  of  the  arms.  Thus,  in  Z  auatralis  there  are  thirteen 
primibrachs  (i  Br),"  the  thirteenth  being  primaxil  (i  ax)  ;  in  the 
present  form,  on  the  other  hand,  there  are  ten,  the  tenth  being 
primaxil.  In  the  former  there  are  fifteen  secundibrachs  (ii  Br), 
the  fifteenth  being  secundaxil  (ii  ax),  here  the  number  is  thirteen, 
the  thirteenth  being  secundaxil.  It  was  not  possible  to  count  the 
tertiobrachs  in  the  Sweet  specimen,  although  sufficient  were 
seen  to  indicate  that  these  ossicles  were  numerous  ;  in  the  opal- 
ized  Crinoid  these  pieces  are  very  numerous,  certainly  more  than 
thirty,  without  any  indication  of  an  axil. 

In  consideration  of  our  still  imperfect  knowledge  of  ibis 
Crinoid,  and  with  the  view  of  emphasising  the  difference  in  the 
number  of  arm  plates  between  the  Queensland  IsocrinM  and  that 
from  White  Cliffs,  I  purpose  distinguishing  the  latter  by  the 
varietal  name  of  albascopularis. 

u  I  wish  to  correct  a  typographical  error  in  my  previous  notice  of  this 
opalized  Crinoid.  In  the  Monograph  referred  to  (p.  10)  the  primi- 
brachs  are  expressed  by  the  symbol  i  Br,  and  the  prinuudls  by 
I  ax ;  the  symbols  should  simply  be  i  Br  and  i  ax  respectively. 
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THE  LARV^  OF  DORATIFJERA  CASTA,  SCOTT. 
By  W.  J.  Rainbow,  F.L.S.,  F.E.S.,  Entomologist. 

(Plate  xxix.) 

DariDg  a  visit  to  Batharst  in  February  last,  Mr.  J.  A.  Thorpe 
collected,  together  with  other  material,  a  large  qaantity  of  the 
larv8B  of  a  **  Gap  "  Moth — Doratif&ra  casta,  Scott.  These  creatures 
were  in  thoasands  npon  the  leaves  of  varions  Eacalypts,  some 
being  minate,  some  half-grown,  and  some  mature  or  nearly  so. 

This  species  was  described  and  figured  by  Scott.^  In  the 
work  referred  to  the  author  says : — *'  The  larvae  are  of  frequent 
occurrence  in  March,  and  widely  distributed,  as  we  ourselves 
have  procured  them  at  the  Turon,  and  in  our  own  immediate 
vicinity  on  the  Lower  Hunter,  the  distance  between  the  two 
places  being  fully  130  miles.  They  feed  upon  the  leaves  of 
various  Eucalypts,  principally  confining  themselves  to  the  upper 
surfaces,  which  they  speedily  consume,  leaving  untouched  the 
inferior  epidermis  and  nervures,  so  that  from  their  congregated 
numbers,  the  boughs  of  the  trees  which  they  infest  appear  as  if 
scorched  by  a  hot  wind,  the  leaves  becoming  shrivelled  or 
rolled  up.** 

Mr.  Thorpe  informs  me  that  in  the  district  around  Bathurst, 
the  bush  was  being  devastated  by  these  larv8B,and  that  the  further 
one  drove  out  from  the  settlements,  the  worse  they  were,  both  sap- 
lings and  trees  being  covered  by  them.  The  foliage  of  the  trees 
affected  appeared  quite  bleached. 

In  the  accompanying  illustration  (PL  xxiz.),  photographed 
from  material  collected  by  Mr.  Thorpe,  the  half -grown  larvas  will 
be  seen  congregated  upon  leaves  and  feeding  upon  the  epidermis 
as  described  by  Scott.  Many  of  the  leaves  collected  at  Bathurst 
had  had  the  epidermis  eaten  off  on  both  sides,  and  some  of  them 
had  been  almost  completely  demolished.  In  captivity  the  younger 
larv8B  appeared  to  content  themselves  with  the  epidermis  merely, 
whilst  those  fully  grown  ate  right  through  the  leaves. 

The  fully  grown  larva  is  about  23  mm.  long,  thick,  anterior 
and  posterior  extremities  obtuse,  velvety-black,  and  provided 
with  four  longitudinal  rows  of  thick,  yellow,  spine-like  protuber- 

^  Scott — Australian  Lepidoptera,  i.,  1864,  p.  18,  pi.  vi. 
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ancee,  all  of  which  are  furnished  with  short,  stiff  bristles  and 
rather  long  hairs ;  of  these  protuberances,  those  coDStitutiog  tbe 
two  lateral  rows,  and  the  anterior  aod  posterior  pairs  of  the 
dorsal  series,  are  much  the  largest ;  upon  the  thoracic  segments 
there  are,  as  is  usual  with  Loratifera  larvaB,  four  tubercalar  pro- 
jections each  of  which  is  armed  with  urticating  spines,  and  these 
can  be  thrust  out  for  defensive  purposes  when  the  creature  is 
irritated  or  annoyed ;  between  the  rows  of  spines  there  are 
numerous  pale  coloured  spots  ;  the  larvsB  are  somewhat  flattish 
or  depressed  along  the  dorsal  line. 

The  cocoon  is  shining  brown,  about  11  mm.  long,  ovate,  brittle, 
and  attached  to  the  food  plant  bj  threads. 


Digitized  by  VjOOQIC 


AN  ENDOPHYTB   fSTICHUS  MERMISOIDESJ  OCCUR- 
EING  IN  THE  TEST  OF  a  CRETACEOUS  BIVALVE, 

By  E.  Etheridoe,  Juar.,  Carator. 

(Plates  XXX.  and  xxxi) 

In  a  very  nnlooked  for  host,  another  Endophyte  has  appeared, 
and  qaite  a  different  type  to  any  of  the  preyionsly  described 
Australian  forms.  Microscopic  sections  of  the  shell  of  Fmiluntda 
elarkeij  Moore,  sp.,^  were  prepared  for  the  purpose  of  examining 
its  stmctare,  when  it  became  at  once  apparent,  even  with  a  good 
pocket  lens,  that  the  test  was  permeated  by  some  foreign  body. 

A  section  taken  parallel  to  the  growth  layers  of  the  shell, 
under  a  one  inch  objective,  revealed  the  presence  of  innamerable 
black  specks  and  small  masses  of  irregular  outline,  and  variable 
diameter.  A  few  of  these  little  objects  are  cut  obliquely,  when 
hair-like  black  lines  are  observed  to  pass  from  them  into  the 
deeper  recesses  of  the  shell  test.  The  diameter  of  these  specks 
yaties  between  '002  and  '004  mm. 

It  is,  however,  in  a  section  taken  transversely  to  the  growth, 
and  under  a  two  inch  objective  that  the  explanation  of  these 
remarkable  small  objects  becomes  apparent,  as  long,  inequi- 
distant,  and  generally  parallel  chains  of  black  spheres  or  monillaB 
penetrating  the  shell  substance  at  right  angles  to  its  plane  of 
growth ;  the  straight  and  direct  course,  curving  neither  to  the 
right  nor  left  is  very  marked.  The  continuity  of  the  monillaB  is 
at  times  broken  for  short  distances,  but  at  these  points  the  line 
is  maintained  as  a  faint  transparent  tube  or  sheath,  to  be 
again  shortly  occupied  in  a  similar  manner.  If  these  breaks,  in 
the  continuity  of  the  chain,  are  carried  to  any  entent,  as  they  are  in 
some  instances,  the  latter  appears  broken  up  into  a  series  of 
disconnected  black  spheres,  but  still  following  one  another  at 
intervals  in  the  same  straight  linear  series.  In  other  portions  of 
the  section  the  tubes  or  sheaths  may  be  seen  empty,  without  any 
infilling  of  roonillsB  or  pigment  matter,  pursuing  the  same  straight 
and  parallel  course  as  the  chains  do. 

The  monillffi  in  a  given  chain  are  of  variable  size,  from  '002 
to  '006  mm.  diameter,  but  this  irregularity  is  here  and  there 

1  Etheridge«  Junr.^Mem.  Geol.  Sorv.  N.S.  Wales,  Pal.  No.  11, 1902,  pp. 
31  and  86. 
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intermpted  either  by  the  interpolation  of  mnch  larger  spheres* 
small  patches  of  black  amorphous  pigment  matter,  or  small 
dusters  of  the  ordinary  monillsd.  When  oat  of  focus  in  the 
further  thickness  of  the  shell  the  chains  of  monillas  look  like  so 
many  parallel  hairs,  but  taking  a  section  of  this  nature  as  a  whole, 
when  viewed  through  a  low  power,  I  cannot  do  better  than 
compare  the  parallel  lines  to  a  series  of  black  stalactites  dropping 
from  the  roof  of  a  cave. 

As  beforesaid  the  moniliform  chains  are  straight  and  parallel, 
without  inosculation  or  bifurcation,  not  returning  on  themselves, 
nor  is  there  any  dipping-out-of  and  coming-in  to  the  focus  of  the 
microscope  of  a  given  chain.  At  times  the  parallel  lines  are 
widely  separated,  at  others  close  together,  but  there  is  no  inter- 
mingling. The  monillaa  are  wholly  of  one  colour — black,  and 
there  are  no  refractive  centres.  The  larger  round  spheres, 
already  mentioned,  similar  to  the  heterocysts  in  PaUsopede  white- 
leggei^  are  usually  single,  or  seldom  more  than  two  together,  are 
perfectly  opaque,  and  have  a  diameter  of  from  01  to  *015  mm. 
They  may  or  may  not  occur  at  the  commencement  and  termina- 
tion of  a  chain,  as  well  as  appearing  in  its  course.  No  terminal 
loculus  has  been  observed  on  any  chain,  nor  any  trace  of 
pulverulent  matter  issuing  from  the  monillaa,  but  here  and  there 
a  few  of  the  latter  are  distributed  free  in  the  shell  substance. 

The  small  amorphous  masses  of  black  pigment  matter  seen  in 
the  courses  of  some  of  the  chains  are  probably  agglomerated 
monillsd,  in  a  few  instances  they  are  certainly  so,  as  traces  of  the 
moniliform  outline  of  the  component  spheres  can  be  distinguished. 
At  the  same  time  there  is  another  feature  present  not  hitherto 
observed,  so  far  as  I  remember,  in  any  of  the  previously  described 
Australian  penetrating  organisms.  It  is  visible  more  particularly 
in  the  transverse  section,  and  is  a  stellate  condition  of  the  pig- 
ment masses,  or,  the  latter  with  a  few  protruding  acicular  points ; 
these  have  a  diameter  of  from  '01  to  '02  mm.  inclusive  of  the  rays. 
In  some  of  these  irregular  stars  there  is  a  marked  resemblanoo 
to  the  skeletal-spicules  of  some  Heteractinellid  Sponges.  The 
monillsB  are  sometimes  so  closely  packed  in  serial  order  alonsr  a 
chain  that  their  individual  outline  is  in  a  measure  lost,  and  the 
chain  assumes  a  rope-like  appearance. 

Of  the  described  Endophytes  this  form  seems  to  approach 
nearest  to  Pakeopede  whiteleggei^  but  is  distinguished  by  sufficiently 
obvioos  characters.  The  tobes  or  sheaths,  when  empty,  bear 
some  resemblance  to  those  (mycelium)  of  Peranosporites  minutuij 
Loomis.^ 

*  Etheridge.  Junr. — Eec.  Aust  Mua..  iii.,  5, 1899,  p.  121,  pi.  ndii. 
Loomis— Bull.  N.  Y.  State  Mua.,  viii,  39,  1900,   p.   226,  pi.   xtL, 
f.  6  and  6. 
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Befening  to  bis  three  speoieR  of  Perono^pariteSy  Mr.  F.  B.  Loomis 
Bays : — **  Such  fungi  as  those  above  described  are  common  through 
Mesozoic  and  Cenozoic  time,  bat  have  been  found  at  least  once  in 
Siluric  beds."  In  Australia  we  now  know  these  Endophytic 
Fungi  from  Devonian  (or  possiblj Silurian),  Permo-Garboniferous, 
aud  Cretaceous  rocks. 

The  penetrating  bodj  now  described  I  purpose  calling  Stichus 
mermisoidea.* 

I  am  indebted  for  the  excellent  microphotographs  represented 
in  Pis.  xzx.-xxxi.,  to  my  colleague  Mr.  T.  Whitelegge,  and  for 
the  two  enlargements  on  PI.  xxxi.  to  Mr.  Allan  B.  McCulloch. 

*<rrlxoSt  a  row ;  fiipfus,  Wot^  a  rope,  and  oides,  signifying  reiemblanoe. 
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THE  OCCURRENCE  op  MONAZITE  in  ntu 

AT  BLiTHEEARM  CREEK,  near  DEEPWATER, 

NEW  SOUTH  WALES. 

By  G.  Anderson,  M.A.,  B.So.,  Mineralogist. 

The  first  reference  to  tbe  occarrencd  of  Monazlte  in  New  Soath 
Wales  was  made  by  Mr.W.  A.  Dixon,  F.I.C.,  who  in  1881  analysed 
a  specimen  from  Vegetable  Creek,  Co.  Goagb.^  No  description 
of  its  mode  of  oocarrenoe  is  given,  bnt  we  may  presume  tbat  it 
was  found  iu  alluvial  drift.  In  1898  Mr.  J.  C.  H.  Mingaye, 
r.I.C,  F.C.S  ,  Analyst  and  Assayer  to  the  Department  of  Mines  of 
New  South  Wales,  contributed  a  note  on  an  occarrence  of  Monazite 
in  a  gem  sand  from  the  Tooloom  Alluvial  Gold-fields.^  More 
recently  the  same  author  detected  it  in  ^he  beach  sands  at  Ballina, 
Richmond  River.' 

Towards  the  end  of  1903  Mr.  D.  A.  Porter,  of  Tarn  worth,  a 
zealous  collector  of  minerals  in  the  northern  districts  of  New  Soath 
Wales,  brought  to  the  Museum  for  identification,  some  small 
fragments  of  a  mineral  found  embedded  in  a  decomposed 
felspathic  rock  near  Deepwater,  which  he  believed  to  contain 
some  of  the  rare  earths.  This  was  identified  as  Monazite,  and 
Mr.  Porter  having  kindly  presented  a  larger  quantity,  also 
specimens  of  the  matrix  and  country- rock,  it  is  now  possible  to 
supply  some  account  of  the  occurrence  in  situ  and  mineral  associ- 
ates of  this  comparatively  rare  mineral  in  New  South  Wales. 

The  locality  in  given  as  Blatherarm  Creek,  about  twenty-one 
miles  N.W.  of  Deepwater,  and  twenty-five  miles,  approximately 
N.B.  by  N.,  from  Emmaville.  Of  the  mode  of  occurrence  Mr. 
Porter  says  : — **  It  occurs  in  a  mineral  vein  of  six  to  eight  inches 
wide,  which  exists  in  a  small  gap  in  a  granite  (?)  or  felaite  (?) 
formation  ....  and  strikes  about  N.  20°  B.*'  The  matrix 
consists  of  felspar  (apparently  orthoclase),  much  decomposed  and 
kaolinised;  quartz,  slightly  dark  in  colour,  rarely  shewing 
hexagonal  outlines,  but  chiefly  irregular  and  blebby;  also  wolfram 
which  occurs  in  irregular  masses  These  are  accompanied  by  a 
mineral  consisting  of  small  crumbling  scales,  bronzy  in  colour, 

»  Dixon— Ann.  Eept.  Dept.  Mines  N  S.  Wales  for  1881  (1882),  p.  26  ; 

Liversidge— Min.  N.S.  Wales,  1888,  p.  114. 
*  Mingaye— Proc.  Austr.  Ass.  Adv.  Sci.,  vii.,  1898,  p.  333 ;  Rec.  Geol. 

Surv.  N.S.  Wales,  vi..  1899,  p.  118. 
«  Mingaye— Eec.  Geol.  Surv.  N.S.  Wales,  vii.,  1908,  p.  222. 
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probably  derived  from  the  decomposition  and  oxidation  of  biotite. 
The  monazite  occars  in  small  crystals  and  irregular  grains, 
embedded  both  in  the  quartz  and  in  the  felspar,  hence  we  may 
conclude  that  it  is  at  least  not  later  in  origin  than  these.  The 
country-rock,  from  the  specimens  supplied  by  Mr.  Porter,  appears 
to  be  an  ordinary  biotite  granite,  rather  coarsely  crystalline  in 
texture  and  much  decomposed,  the  quartz  bearing  a  general 
resemblance  to  that  of  the  vein.  I  have  not  been  able  to  detect 
monazite  or  wolfram  in  the  country-rock  itself. 

With  regard  to  the  general  mode  of  occurrence  of  monazite 
geologically,  Mr.  H.  B.  C.  Nitze,  says^: — **  Monazit«  is  an 
accessory  constituent  of  the  granitic  eruptives  and  their  derived 
gneisses."  Prof.  0.  A.  Derby  makes  the  further  statement'^: — 
*'  There  is  thus  a  reasonable  probability  that  zircon,  and  to  a  less 
degree  monazite  may  prove  to  be  guide  minerals  by  which 
eruptives  and  their  derivatives  can  be  certainly  identified  no  matter 
what  degree  of  alteration  they  may  have  suffered."  No  doubt 
at  Blatherarm  Greek  the  mineral  occurs  in  minute  quantity  in 
the  granite  of  the  district,  and  careful  microscopic  examination, 
or  a  "pan"  test,  may  reveal  its  presence.'  Bat  from  Mr, 
Porter's  notes  we  learn  that  the  larger  masses  of  monazite  are 
found  in  a  *'  vein  "  enclosed  in  granite,  which,  as  the  result  of 
erosion,  now  occupies  a  depression  in  the  granite,  and  it  is  of 
importance  to  determine  the  relation  of  this  vein  to  the  enclosing 
rock.  Either  it  is  a  segregation- vein,  when  it  would  probably  be 
called  pegmatite,  or  its  contents  have  been  leached  out  from  the 
surrounding  rock  and  redeposited  in  a  fissure  to  form  a  mineral- 
vein  in  the  ordinal y  sense  of  the  term.  I  am  of  opinion  that  it 
is  a  pegmatitic  v^in,  as  quartz,  felspar  and  mica  (if  the  decom- 
posed scales  mentioned  above  represent  mica),  are  normal 
constituents  of  pegmatite,  and  form  an  unusual  association  of 
veinstones.  Careful  examination  of  the  ground  is  necessary  to 
settle  the  question. 

The  mineral  occars  in  small  crystals  (too  minute  for  accurate 
determination),  in  cleavage  fragments,  or  in  irregular  grains.  Its 
colour  is  reddish — or  yellowish-brown,  and  the  lustre  is  resinous. 
The  specific  gravity,  determined  by  the  pyknometer  is  5*1 19  at 
18^  C.  Under  the  microscope  it  is  seen  to  be  slightly  pleochroic. 
By  focussing  a  strong  light  from  below  on  a  cleavage  fragment 
upon  the  stage  of  the  microscope  and  replacing  the  eye-piece  by 
a  direct  vision  spectroscope,  a  broad  absorption  band  appears  in 

*  Nitze— 16th  Ann.  Eep.  U.S.  Geol.  Surv.,  iv.,  1894-5,  p.  682. 
6  Derby— Proc.  Bochester  Acad.  Sci.,  i.,  1891,  p.  204. 
6  Derby— /oc.    cit,   pp.  198-SS06 ;     Am.  Jour,  Sci.,  (3),  xxxvii.,   1889, 
p.  109  ;  Min.  M9g.,  xi.,  1897,  p.  804. 
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the  yellow  (didymiam),  and  a  faint  dark  line  in  the  green 
{erbium  ?)' 

For  analysis  a  collection  of  small  crystalline  fragments,  which 
Mr.  Porter  obtained  on  his  visit  to  the  locality  by  panning  the 
debris  in  a  miner's  dish,  was  utilised.     The  material  was  carefully 
.  selected  under  a  lens  and  any  shewing  impurities  rejected. 

For  the  method  of  analysis  the  chief  authorities  followed  are 
Baskerville,^  Penfield®  and  Mingaye.^" 

For  phosphoric  acid  the  fine  powder  was  fused  with  sodium 
and  potassium  carbonates,  exhausted  with  water,  filtered  and 
washed.  The  filtrate  was  evaporated  to  dryness  with  nitric  acid, 
and  phosphoric  acid  precipitated  with  ammonium  molybdate  in 
the  usual  way.  The  mean  of  two  closely  agreeing  results  (28*17 
and  28'24)  gave  28*20  per  cent.  The  residue  was  ignited  in  a 
platinum  crucible,  transferred  to  a  porcelain  basin,  covered  with 
concentrated  sulphuric  acid  and  heated  for  some  time  on  a  sand 
bath,  the  acid  b^ing  renewed  from  time  to  time.  The  excess  of 
acid  vi^as  finally  evaporated  off,  the  residue  dissolved  in  cold 
water  and  largely  diluted.  From  the  slightly  acid  solution,  the 
rare  earths  were  precipitated  in  the  heat  as  oxalates  by  an  excess 
of  oxalic  acid,  warmed  for  some  time,  and  allowed  to  stand.  The 
precipitate  was  ignited  and  weighed,  then  redissolved  with 
fiulphuric  acid  as  before,  transferred  to  a  small  flask,  excess  of 
caustic  potash  added,  and  the  whole  submitted  to  a  current  of 
chlorine  gas  to  saturation.^  The  flask  was  then  corked  and 
allowed  to  stand  for  twenty-four  hours  with  frequent  agitation. 
The  undissolved  oxides  of  cerium  and  thorium  were  filtered  off, 
washed,  dissolved  in  hydrochloric  acid,  and  the  treatment  with 
potash  and  chlorine  repeated.  By  this  means  the  cerium  and  thorium 
(residue)  were  separated  from  the  lanthanum  and  didymium 
^filtrate).  The  residue  of  cerium  and  thorium  oxides  was 
dissolved  in  hydrochloric  acid,  evaporated  to  expel  excess  of  acid, 
itnd  the  earths  precipitated  as  oxalates,  ignited  and  weighed  as 
aesquioxides,  yielding  37*33  per  cent.  Thorium  was  determined 
by  dissolving  in  sulphuric  acid  and  adding  sodium  thiosulphate 
to  the  nearly  neutral  solution,  warming  for  some  time,  igniting 
^nd  weighing  the  precipitate  as  oxide  (Th02),  The  crude  oxide 
was  redissolved  in  sulphuric  acid,  the  excess  of  acid  removed, 
dissolved  in  water  and  ammonium  acetate  and  ammonium  oxalate 


'  Scharizei^  Zeita.  fur  Kryst.,  xii.,  1887,  p.  264,  quoted  by  Nitze,  loc. 
cit.,  p.  679. 

8  Baskerville— Quoted  by  Nitze,  loc.  cit,  p.  677. 

9  Penfield— Am.  Jour.  Sci.,  (3),  xxiv,,  1882,  p.  263. 

^0  Mingaye— Bee.  Geol.  Survey  N.S.  Wales,  vii..  1903,  pp.  224-225. 
11  Damour  and  St.  Claire  Deville— Compt.  Bend.,  1861,  69,  p.  272. 
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added.  As  thoriam  oxalate  is  soluble  in  this  menstraam  while 
ceriam  oxalate  is  precipitated,  by  this  treatment  the  thoria  was 
freed  from  traces  of  ceria.  The  slight  precipitate  was  filtered  off 
and  to  the  filtrate  hydrochloric  acid  was  added,  reprecipitating 
thoriam  oxalate,  which  was  washed,  ignited  and  weighed.  The 
resnlt  was  1*63^ per  cent. ;  therefore  the  percentage  of  cerium 
oxide  is  by  difference  3570. 

Similarly  lanthanum  and  didymium  were  precipated  as  oxalates 
by  ammonium  oxalate,  ignited,  redissolved  in  sulphuric  acid,  and 
again  precipitated  by  oxalic  acid.  They  yielded  30*73  per  cent. 
The  weighed  oxides  were  redissolved  by  sulphuric  acid,  diluted, 
and  excess  of  tartaric  acid  and  ammonia  added.  After  standing 
for  two  days,  a  very  slight  precipitate  came  down,  which  is 
entered  in  the  analysis  as  a  trace  of  yttrium  and  erbium  oxides. 

As  the  quantity  taken  for  the  general  analysis  was  rather 
small  ('6687  grams)  it  was  deemed  advisable  to  make  separate 
determinations  of  thoria  and  yttria  on  larger  quantities.  Accor- 
dingly, for  yttria,  a  fresh  portion  was  taken,  weighing  1*3802 
grams,  decomposed  by  sulphuric  acid,  converted  into  oxalates, 
ignited  and  redissolved  as  sulphates.  To  the  clear  solution 
tartaric  acid  and  ammonia  were  added.  After  standing  for  three 
days  the  precipitate  was  filtered  off  and  weighed,  yielding  *12 
per  cent.  Similarly  for  thoria  '9577  grams  were  taken,  decom- 
posed, precipitated  by  oxalic  acid,  ignited,  dissolved  in  sulphuric 
acid .  and  evaporated  to  a  nearly  neutral  aqueous  solution. 
Thoria  was  precipitated  by  sodium  thiosulphate  and  purified 
from  traces  of  the  cerium  group  as  above.  The  result  was  2*10 
per  cent. 

Iron  and  alumina  were  estimated  in  the  filtrate  from  the  first 
precipitation  by  oxalic  acid.  The  solution  was  evaporated  to  dry- 
ness, the  oxalic  acid  decomposed  by  sulphuric  acid  and  the 
oxides  precipitated  by  ammonia. 

Silica  was  determined  by  decomposing  the  finely  powdered 
ipineral  with  sulphuric  acid  as  above,  evaporating  to  dryness, 
adding  water,  filtering  off  the  insoluble  residue,  which  was  ignited 
and  weighed,  then  evaporated  with  hydrofluoric  and  sulphuric 
adds.  Silica  was  estimated  as  the  loss.  Two  determinations 
gave  percentages  of  '59  and  '35,  yielding  a  mean  result  of  '47 
per  cent. 

I  ought  to  state  that  I  am  far  from  regarding  the 
results  of  the  analysis  as  complete  or  altogether  trustworthy. 
For  example  I  have  not  looked  specially  for  zirconium,  which 
may  be  present  in  small  amount.  Again,  manganese,  lime, 
magnesia,  and  perhaps  other  elements  may  constitute  fractional 
percentages.     On  the  other  hand,  anyone  who  has  attempted  the 


Digitized  by  VjOOQIC 


262 


RECORDS  OF  THB  AUSTRALIAN   MUSEUM. 


aoaljsis  of  a  mineral  containing  the  elements  of  the  oeriam  and 
yttrium  groups  must  feel  that  the  methods  of  separation  are  not 
ideally  perfect. 


Composition 

of  Monazite  (per 

cent.). 

I 

II 

III 

IV 

V 

P.O.     

29-92 

29-32 

26-86 

25-09 

28-20 

Ce,0 

28-82 

37  26 

24-80 

36-64 

35-70 

L8.0, 

Di,0, 

J  40  79 

j  31-60 

1  26-41 

}  30-21 

.1 

1  30-73 

T,0,  +  Er,0, . 

— 

— 

4-76 

tr. 

ThO, 

— 

1-48 

1260 

1-2S 

1-63 

SiO, 

— 

0-32 

0-91 

3  21 

0-49 

A1.0, 

Fe,0, 

z 

— 

107 

311 

]    2  23 

1 

MnO 

— 

— . 



tr. 



CaO     

— 

— 

1-54 

— 

—. 

MgO 

— 

— 

0-04 

tr. 



H,0     

— 

017 

0-78 

— 

034 

99-53 

10015 

99-77 

99-49 

9932 

I.  AreDdal,  Bammelsberg — Mineral  Chemie,  Zweites  Anflage,  Erg&ns- 
nngsheft,  1886,  p.  169. 

II.  Alexander  Ck).,  N.  Carolina,  Penfield  and  Sperrj — Am.  Jour.  ScL,  (8), 
xxxvi.,  1888,  p.  322. 

III.  Ottawa  Co.,  Quebec,  Genth—  Am.  Jour.  Sci.,  (8),  zxxyiii.,  1889,  p.  203. 

IV.  Vegetable  Creek,  Co.  Gough  N.S.  'Wales,  Dixon— Ann.  Bep.  Dept 
Mines  N.S.  Wales  for  1881  (1882),  p.  26. 

V.  Blatherarm  Creek.  N.S.  Wales. 

There  is  a  general  correspondence  between  analyses  Nos.  IV  and 
V  and  considering  that  the  two  localities  in  question  are  roughly 
in  the  same  area  this  may  be  taken  to  mean  that  the  occurrences 
are  also  essentially  similar  geologically. 

The  most  noticeable  feature  about  the  composition  of  the  New 
South  Wales  monazite  hitherto  analysed  is  the  low  percentage  of 
thoria,  which  is  the  constituent  commercially  valuable  for  the 
manufacture  of  incandescent  mantles,  but  as  the  amount  of  thoria 
fluctuates  considerably  even  in  specimens  from  the  same  locality, 
it  is  possible  that  marketable  monazite  may  yet  be  disooTcred  in 
New  South  Wales. 

Thus  it  may  be  worth  while  to  look  for  it  in  the  sands  and 
gavels  in  the  beds  of  rivers  which  flow  through  granite  country. 
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DESCEIPTION  OF  a  NEW  SPECIES  of  PCEPEILA. 
Bj   Alfred    J.   North,   C.M.B.0.U^  C.M.Z.S.,  Ornithologist. 

PCEPHILA   NBQLBCTA,  sp,  tlOV, 

Adult  ma&. -General  colour  above  rich  cinnamon-brown, 
slightly  darker  on  the  lower  back ;  mmp  black ;  upper  tail- 
coverts  black,  some  of  the  longer  feathers  margined  with  white  at 
the  tips  ;  npper  wing-coverts  brown,  the  lesser  and  median  series 
washed  with  cinnamon-brown,  the  greater  series  indistinctly 
edged  with  cinnamon-brown ;  quills  brown  with  a  dusky  wash 
which  is  more  distinct  towards  the  tips  of  the  primaries,  and  on 
the  innermost  secondaries;  tail  black;  head  ashy-grey;  lores 
black;  cheeks  and  ear-coverts  pearl  grey,  the  plumes  of  the 
latter  of  a  silky  texture  ;  throat  velvety-black,  remainder  of  the 
under  surface  rich  cinnamon-brown ;  lower  portion  of  the 
abdomen  black ;  lower  flank  feathers  "black  tipped  with  white  ; 
under  tail-coverts  dull  white;  bill  black.  Total  length  3*8  inches, 
wing  2-4,  tail  1*5,  bill  0-4,  tarsus  06. 

Hob, — Queensland  ? 

Type. — In  the  Australian  Museum. 

Remarks, — The  distinctly  darker  under  surface  of  Paphila 
neglecta,  is  sufficient  to  distinguish  it  from  any  other  cinnamon- 
coloured  ally  of  the  genus.  Its  nearest  ally  is  Pcephila  atropy- 
gialis  (Diggles),  Castfenau  and  Bamsay.  From  that  species, 
however,  it  may  be  distinguished  by  its  darker  upper  and 
under  parts,  and  by  having  the  longer  black  upper  tail-coverts 
margined  with  white  at  the  tips.  Vernacularly  it  may  be  known 
as  the  Cinnamon-coloured  Grass-Finch. 

The  above  description  is  taken  from  a  specimen  received  by  the 
Trustees  in  June,  1877,  from  Mr.  J,  A.  Thorpe.  In  the  Old 
Register,  the  locality  is  recorded  as  Macquarie  River,  New  South 
Wales.  Unless  an  escaped  cage-bird,  which  it  does  not  appear 
to  be,  as  it  is  in  perfect  plumage,  the  locality  given  is  un- 
doubtedly an  error. 

Foephila  atropygiahs,  was  described  as  a  new  species  by  the  late 
Comte  de  Gastlenau  and  Dr.  E.  P.  Ramsay  in  the  Proceedings 
of  the  Linnean  Society  of  New  South  Wales  in  1877.^    The  type 

1  Castlenau  &  Bamsay— Proc.  Linn.  Soc.  N.S.Wales,  i.,  4, 1877,  p.  882. 
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measures :  total  length  4*2  inches,  wing  2*35,  tail  1*6,  bill  0*4, 
tarsns  0*6.  There  are  three  specimens  in  the  Reference  Collec- 
tion ;  all  were  obtained  by  Mr.  T.  A.  Galliver  at  the  month  of  the 
Norman  River,  Gulf  of  Carpentaria.  In  a  footnote  to  their 
description  of  Pcsphila  atropygialis^  Comte  de  Castlenan  and  Dr. 
Ramsay  make  the  following  remarks: — **Diggle8,  Qwenslandfr 
newspaper,  1876.  We  have  adopted  the  name  proposed  by  Mr, 
Diggles,  of  Qneensland,  for  this  new  species,  but  more  out  of 
compliment  to  that  gentleman  than  in  accordance  with  the  strict 
rales  of  nomenclature,  as  it  will  be  evident  to  all  ornithologists 
that  the  merely  proposing  a  name  and  pointing  out  a  difference 
in  a  newspaper  can  scarcely  be  looked  upon  as  describing  ih 
specif 8,  We  trust  our  friend  will  take  this  hint  in  the  kindly 
spirit  it  is  meant,  and  when  he  again  favours  us  with  the 
announcement  of  any  new  species,  we  hope  they  will  be  fully 
described.** 

Mr.  E.  Hartert  in  describing  Poephila  nigrotecta^  from  Cape  York 
compares  it  with  P.  cincta,  which  has  white  upper  tail-coverts, 
instead  of  P,  atropygiahs.  Judging  by  the  description,  it  does 
not  differ  from  the  latter  species. 


a  Hartert— Bull.  Brit.  Om.  Club,  (Ibis,  1899.  p.  647.) 
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ON  HETEROCHROSIS  in  AUSTRALIAN  PSITTACL 

By   Alfred    J.  Nobth,   C.M.B.O.U.,   C.M.Z.S.,   OrnithologiBt. 

Instances  of  xanthochroism,  partial  in  most,  total  in  some,  are 
many  in  the  specimens  of  Australian  Psittaci  in  the  Australian 
Museum.  Among  them  may  be  mentioned  a  remarkably  fine 
Black  Cockatoo  ( Calyptorhynchus  funereua),  presented  by  Mr.  G. 
M.  Pitt,  and  obtained  by  him  at  Wiseman's  Ferry,  on  the 
Hawkesbury  River,  New  South  Wales.  This  specimen  differs 
from  the  typical  form  in  having  the  upper  and  under  surface, 
upper  and  under  wing-coverts,  scapulars,  innermost  secondaries 
and  under  .tail  coverts  yellow,  with  which  are  intermingled  a 
number  of  the  usual  brownish-black  feathers,  giving  it  a  distinctly 
mottled  appearance.  A  Pennant  Parrakeet  fPlatycerctis  elegamj^ 
presented  by  Mr.  W.  E.  Secombe,  has  the  hind-neck,  scapulars, 
back,  breast  and  abdomen  rich  yellow  ;  wings  white  with  a  faint 
bluish  wash  on  the  lesser  and  median  wing-coverts,  tail  feathers 
white  with  a  faint  bluish  wash,  the  central  pair  indistinctly 
margined  with  light  scarlet.  Another  specimen  of  the  same 
species  obtained  in  Victoria  has  the  upper  and  under  parts  entirely 
greenish-yellow  except  a  frontal  cap,  and  broad  tips  to  the 
feathers  on  the  foreneck,  lower  Banks  and  under  tail-coverts  which 
are  scarlet ;  cheeks  pale  blue,  quills  white,  upper  wing-coverts 
like  the  back  except  the  out^r  series  of  the  lesser  and  median 
coverts  which  are  pale  blue,  central  pair  of  tail  feathers  faint 
greenish  yellow  washed  with  light  scarlet  on  their  margins,  the 
remainder  pale  blue.  Of  Rose-hill  Parrakeets  (Platycercm 
ex%mim)y  there  is  a  beautiful  example  presented  by  Mr.  Henry 
Foster,  and  obtained  by  him  at  Young,  New  South  Wales.  It 
has  the  hind  neck,  rump,  upper  tail-coverts,  sides  of  the  breast, 
abdomen  and  flanks  rich  canary-yellow,  scapulars  and  back  white 
with  canary-yellow  margins  to  all  the  feathers,  wings  white  with 
a  faint  bluish  wash,  tail  feathers  white  the  central  pair  tinged 
with  yellow.  A  tendency  to  xanthochroism  is  exhibited  in  a 
female  King  Lory  fAprosmictus  cyanopygiusjy  procured  in  the 
Clarence  River  District,  New  South  Wales.  It  is  entirely 
yellowish-green  with  the  exception  of  the  lower  breast,  abdomen 
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and  broad  margins  to  the  tips  of  the  under  tail-coverts,  these 
parts  being  scarlet.  Instances  of  almost  total,  and  of  partial 
zanthochroism  are  shown  in  three  examples  of  the  Bed-mmped 
Parrakeet  (Psephotm  hcematonotusj,  procured  respectively  by  Mr. 
S.  Hosie  at  Dnbbo,  by  the  late  Mr.  J.  H.  McCooey  at  Warren, 
and  by  Mr.  J.  A.  Daley  at  Wagga,  the  former  specimen 
exhibiting  traces  of  the  normal  colouring  in  some  of  the  quilla 
and  tail  feathers,  and  having  all  the  under  surface  white  with  a 
faint  yellowish  wash.  Most  of  the  specimens  referred  to  above 
were  obtained  on  dry  plains. 

When  these  birds  were  alive,  their  abnormal  plumage  rendered 
them  conspicuous  objects  in  the  bush.  Consequently  they  were 
much  sought  after,  the  Black  Cockatoo  being  followed  by  Mr. 
Pitt  at  various  times  for  three  months  before  he  shot  it.  How- 
ever namerous  the«e  singularly  plumaged  specimens  may  be  in 
cabinet  or  exhibit  collections,  it  is  seldom  one  sees  these  birds  in 
captivity. 

For  an  opportunity  of  examining  an  instance  of  xanthochroism 
in  a  living  example  of  tlie  "Buln-Buln"  or  Barnard's 
Parrakeet  fPlatyeercm  harnardij^  I  am  indebted  to  Mr.  H. 
B.  Bradley,  a  Trustee  of  the  Australian  Museum.  This  bird 
which  I  saw  at  Mr.  Bradley's  office  on  the  18th  April, 
1904,  was  he  informed  me  the  property  of  Mr.  A.  L.  Vivers  of 
North  Sydney.  It  was  remarkably  tame,  and  had  the  entire 
plumage  canary-yellow  except  a  dark  scarlet  band  on  the  fore- 
head and  some  scarlet  feathers  behind  the  eye  and  on  the  nape  ; 
primaries  and  under  surface  of  wing  white;  tail  yellowish- 
white. 

Mr.  Vivers  subsequently  informed  me  that  it  was  one  of  three 
taken  by  a  shearer  in  September,  1901,  from  a  nesting-place  in  a 
tree  on  Burrawang  Station,  near  Forbes,  New  South  Wales. 
The  other  young  ones  were  of  the  normal  plumage,  and  one  of 
these  birds  is  at  present  in  the  possession  of  Mrs.  Battye,  of 
Strathfield,  near  Sydney. 

Melanism,  as  represented  by  the  specimens  of  AustraliaE 
Fsittaci  in  the  collection,  is  confined  to  a  single  species,  and  all 
from  the  same  district.  It  is  a  smaller  and  darker  plumaged 
form  of  Platycercu9  eUgam^  inhabiting  the  Bellenden  Ker  Range, 
and  the  contiguons  coastal  districts  of  North-eastern  Queensland, 
described  by  Dr.  Ramsay*  as  Platycercm  pennantii  var  nigrescens, 

»  Bamsay— Tab.  List  Austr.  Bda.,  1883,  p.  31. 
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Several  specimens  collected  by  Mr.  Bobt.  Grant  in  open  forest 
lands,  near  Lake  Eicham,  are  in  the  normal  plumage  ;  others  he 
procured  in  dense  brush  at  Boar  Pocket,  onlj  four  miles  away, 
exhibit  traces  less  or  more  of  melanism  from  a  few  scattered 
black  feathers  among  the  crimson  ones  on  the  back,  to  others 
haying  most  of  the  feathers  on  the  head,  back,  cheeks,  and  breast 
black.  Traces  of  melanism  I  have  also  seen  pervading  the  quills 
of  young  Cacatua  galeriia.  There  is  an  adult  male  of  this  species 
in  the  collection  obtained  bj  Mr.  Robt.  Grant  at  Fern  mount,  on 
the  Bellinger  River,  New  South  Wales,  with  a  faint  blackish  wash 
on  the  quills  and  outer  series  of  greater  wing-coverts,  the  shafts, 
too,  of  some  of  the  quills  being  brownish- black. 

Erythrism  in  the  AM&iv9k\\dJi  Psittaci  in  the  Australian  Museum 
collection  is  represented  bv  a  single  abnormally  plumaged 
specimen  of  Platycercm  eximtus,  Shaw  (the  so-called  Flatycercm 
tgnitus,  Lead  beater),  that  was  found  dead  in  Victoria  Park,  New- 
town, near  the  University  of  Sydney.  The  lengthened  upper 
mandible,  the  much  worn  quills,  and  tail-feathers  bear  evidence  that 
it  was  an  escaped  cage-bird.  It  has  the  upper  and  under  parts 
red,  feathers  on  the  upper  portion  of  the  back  and  scapulars 
black  with  narrow  reddish  margins  ;  lesser  series  of  the  upper 
wing-coverts  black;  quills  and  tail  feathers  worn,  abraded, 
imperfect,  and  having  a  washed  out  appearance ;  cheeks  white  ; 
vent  and  under  tail-coverts  white,  the  latter  having  a  faint 
reddish  subterminal  cross-bar. 

Partial  albinism  in  the  Australian  Paittaci  is  rare,  and  is 
generally  confined  to  the  quills  and  tail-feathers,  although  there 
are  specimens  of  Psephotm  hcematonotm  in  the  collection  with  the 
upper  parts  white  washed  with  yellow,  and  the  under  parts 
white.  I  have  never  seen  a  pure  albino  of  any  species  of 
Australian  Psittaci, 

Hybrids  or  abnormally  plumaged  specimens  are  not  uncommon, 
of  which  Phtycercus  masUrsianus,  Ramsay,  the  type  of  which  I 
have  before  me,  is  an  instance.  In  the  collection  are  also  speci- 
mens of  Platycercm  elegana  X  -P.  eximius,  and  an  adult  male  and 
female  of  Platycercus  hamardi  X  P,flaveolu%,  The  latter  speci- 
mens were  presented  by  Dr.  A.  M.  Morgan,  of  Adelaide,  who  wrote 
me : — **  I  am  sending:  you  a  male  and  a  female,  hybrids  of  Platy- 
cercus hamardi  and  P,  flaveotm^  shot  near  Wirrabara,  one  hundred 
and  fifty  miles  north  of  Adelaide.  The  female  was  mated  with  a 
male  of  P,  flaveolm^  and  the  eggs  contained  embryos."  There  are 
numerous  instances  of  abnormally  plomaged  individuals.  Among 
the  latter  is  a  specimen  of  Neophema  hourkei  with  some  of  the 
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quills,  the  ^eafcer  wiDg-oovertB  and  lateral  tail-feathers  ivhite, 
M.  Octave  Le  Bon  informed  me  that  he  netted  eight  liTing 
examples  of  Neophema  hourket  at  a  poak  near  Melville  on  the 
Marchison  Gt>ld- field,  Western  Australia.  £  believe  this  species 
has  not  been  previously  recorded  from  Western  Australia. 
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DESCRIPTION  OF    the   EGGS   of   the   WHITE-QUILLED 
ROCK  PIGEON,  PETR0FEA8SA  ALBIPENNIS,  GOULD. 

By  Alfred  J.  North,  C.M.B.O.U.,  C.M.Z.S.,  Ornithologist. 

The  White-quilled  Rock  Pigeon  is  the  rarest  of  the  Australian 
Coiumba,  The  onl  j  specimens  recorded  are  those  sent  by  one  of  the 
officers  of  '*H.M.S.  beagle"  to  Goald.  Others  were  procured  by 
the  late  Mr.  M.  Elsey,  and  by  the  late  Sir  George  Grey  in  North- 
western Australia.  For  an  opportunity  of  describing  the  eggs  of 
this  species  I  am  indebted  to  Mr.  C.  G.  Gibson,  who  took  two 
sets  of  eggs  and  forwarded  them  to  me  together  with  the  follow- 
ing interesting  notes : — "  While  in  the  West  Kimberley  District, 
North-western  Australia,  in  1901,  with  the  Brockman  explora- 
tion expedition,  to  which  party  I  was  attached  as  Assistant- 
Geologist,  we  noticed  numbers  of  Peirophassa  albipennia.  They 
were  invariably  restricted  to  the  sandstone  region,  and  although 
fairly  numerous,  they  were  neyer  anywhere  abundant.  As  a 
rule  they  were  rather  shy  birds,  and  hard  to  flush,  relying  on 
their  protective  colour  to  hide  them.  When  flushed  they  would 
rise  with  a  loud  whirr,  fly  a  short  distance,  alighting  usually  on 
bare  rocks,  over  which  they  would  run  rapidly  for  a  few  yards, 
finally  crouching  down  on  a  rock  harmonising  with  their 
own  colour  so  much  that  it  was  difficult  to  detect  them. 
During  the  month  of  July,  1901,  while  in  about  Lat.  16^ 
17'  S.  and  Long.  125°  21'  E.  I  found  two  nests  of  this.  Pigeon, 
one  on  the  3rd  July,  the  other  on  the  4th,  each  containing  two 
fresh  eggs,  but  unfortunately  broke  one  egg  of  the  last  set  taken. 
The  nests  were  slight  hollows  about  two  inches  in  depth  scooped 
in  the  ground,  and  lined  with  dead  soft  grass.  One  was  sheltered 
beside  a  small  tuft  of  soft  spinifex,  the  other  beside  a  stone. 
These  nests  and  eggs  are  very  similar  to  those  of  Geaphaps  8mithi\ 
of  which  I  found  two  nests  with  eggs  in  the  same  locality  on  the 
3rd  and  4th  of  July." 

The  eggs  of  Petrophassa  albipennh  are  oval  in  form,  the  shell 
being  close-grained,  smooth,  and  lustrous.  One  set  is  of  a  light 
cream  colour,  and  measures  : — Length  (A)  1-16  X  086  inches  ; 
(B)  1*07  X  0*83  inches.  The  remaining  egg  of  the  second  set  taken 
is  creamy  white  in  colour,  and  measures: — Length  1-11  X 0*84 
inches. 
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ON  THE    BOWER    OF    THE  EASTERN  BOWER-BIRD, 
CELAMYBOBERA    ORIENT ALIS,  GOULD. 

By  Alfred  J.  North,  O.M.B.O.TJ.,  O.M.Z.S.,  Ornithologist. 

(Plate  XMii.) 

In  Part  II  of  **  Nests  and  Eggs  of  Bivds  fonnd  Breeding  in 
Anstralia  and  Tasmania  *'^  the  bower  and  nest  of  this  species  are 
fally  described,  bat  I  was  nnable  to  give  a  figure  of  the  former. 
This  want  has  now  been  supplied  by  Mr.  A.  Forsyth  Smith,  who 
has  kindly  lent  the  negative  of  a  photograph  of  one  of  these 
strnctares,  which  he  had  taken  in  North-eastern  Queensland, 
and  has  also  supplied  the  following  notes. 

"  This  bower,  op  playground  of  CUamydodera  orientaIt\  1 
photographed  on  the  22nd  December,  1901.  It  was  built  about 
eighty  yards  from  the  front  of  the  homestead  of  MunisruHa 
Station,  about  a  mile  from  the  sea-beach  and  opposite  the  Palm 
Islands,  lying  between  Townsville  and  Luoinda  Point.  The  land 
about  here  is  very  sandy  and  although  there  is  a  thick  patch  of 
forest  country  between  the  bower  and  the  sea-beach  it  was  built 
among  a  few  straggling  Acacias,  Judging  from  memory,  the 
walls  of  the  structure  which  were  formed  of  twigs,  would  be 
about  three  feet  long  and  eighteen  inches  high.  The  decorations 
consisted  of  a  collection  of  bones  and  land  shells  at  each  end,  a 
few  land  shells  also  being  placed  in  the  centre  of  the  floor  of  the 
structure.  The  place  was  much  frequented  by  the  black  servants 
of  the  station,  also  by  numbers  of  domestic  fowls  and  turkeys, 
whieh  eventually  destroyed  the  bower.  The  drought,  which  may 
have  caused  this  species  to  visit  the  coast,  set  in  about  September, 

1901,  and  with  the  exception  of  some  good  rain  in  February, 

1902,  the  drought  did  not  thoroughly  break  up  until  after  the 
visitation  of  the  cyclone  ^Leonta'  in  March,  1903,  which 
wrecked   Townsville  and  Bo  wen." 


1  North— Nests  and  Eggs  Bds.  Aiist.Ta8.,  Austr.  Mus.  Spec.  Cat.  L,  2, 
1902.  p.  66. 
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EXPLANATION  OF  PLATE  XXV. 


Fig  1.     Trackinocephaliu  myopty  Forater  (yoting). 
,,    2.     TropidoitethuM  rhotkophilu9,  Ogilby. 
„    8.    Neopercu  Hnimrgata,  Waite. 
(Figs.  1  and  2,  twice  natural  size.    Fig.  8»  natoral  wb\ 
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A   R.  Mcculloch,  del..  eicctnc  Photo-Engr.  c^,y^^\ 

Aust.  Mus  c     bydnj 
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EXPLANATION   OP  PLATE  XXVL 


Fig.  1.     GnaikofffMU  innotabUu.  Waite. 
„    2.     Qnathypopt  jacktonienHa,  Macleay. 
„    8.     8chizochiru9  insolent,  Waite. 
(Figs.  1  and  2,  natural  size.    Fig.  3,  twice  natnzal  size.) 
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Plate  XXVI. 


A  R   Mcculloch,  del.. 

AusL  Mus. 
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EXPLANATION  OP  PLATE  XXVIC. 

BiaoNii.,  9p,  ind. 

Fig.  1.    Exterior  ef  an  imperfect  opalised  left  valTe. 
„    2.    Interior  of  the  same  valve. 

Tbioonia  moo&ii,  Lyceit, 

Fig.  3.    Exterior  of  a  nearly  perfect  left  valve. 
„    4.    Partial  interior  of  the  same  valve. 

AcifJBA.(?)   MONSWOODXNSIS,  Eth,  fiL 

Fig.  5.    The  larger  of  two  examples  of  this  species  seen  from  above. — X  3. 
„    6.    The  smaller  specimen  seen  from  above. — X  3. 
„    7.    Side  view  of  fig.  6.— X  3. 
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Platb  XXVII. 


p.  R.  Lcggatt.  del.. 


Electric  Photo-Engr.  0>Cttow 

(  ^OF  •  J      * 
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EXPLANATION  OP  PLATE  XXVUI 


IbOCRJNUB   AU8TBALI0,  Moore,   TAB.  ▲LBA80«PULABI8,  £ik.  fii. 

Fig.  1.    Side  view  of  the  moet  complete  specimen. 
„     2.    Dorsal  view  of  Fig.  1. 
t,    8.  and  4.    Different  views  of  a  second  and  less  complete  example. 


Digitized  by  VjOOQIC 


REC.  AUST.  MUS.,  VOL.  V. 


Plate  XXVm. 


H.  BARNES.  Junr..  photo. 
Au5.  Mus. 


ticclric  PholoEnflr.  Co..  Ltd. 

Sydney., 
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EXPLANATION  OP  PLATE  XXIX. 


DO&ATIFBBA  CASTA,   8coU. 

Spray  of  Encalypt  with  leaves  covered  with  larvte.  The  majority  of 
these  larvse  are  about  half -grown,  but  two  examples  upon  a  single  leaf  are 
fnlly  grown,  or  nearly  so.  There  are  also  two  bleached  leaves  from  which 
the  epidermis  has  been  eaten. 
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Plate  XXIX. 


H.  BARNES.  Junr..  photo. 
Aust  Mus. 
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EXPLANATION  OP  PLATE  XXX. 


StICHUS   MIBMT80IDB8,  Eih.  JU, 

Fig.  1.     Section  taken  paraHel  to  the  growth  hijer  of  the  shell  of  Fisn- 
lunula  cUtrkei,  Moore,  viewed  under  a  quarter  inch  objectiye. 
„    2.    Section  taken  at  right  angles  to  the  growth  layers. 
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T.  Whitelegge.  micro-photo..  Electric   Photo-Engr.  Co.,  Ltd.. 

Aus-Mus.  Syiiy^^,^^ 
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EXPLANATION  OF  PLATE  XXXI. 


TICHUS  KXSaSlBOll>M8,  Eth.  fit. 

^g.  1.  Section  taken  at  right  angles  to  the  growth  layers  of  the  shell  of 
FisHlunula  clarkei*  Moore,  vieired  under  a  qnarter  inch 
objective. 

,,    2.    Portion  of  a  similar  section  highly  enlarged  to  shew  details. 

„  3.  Portion  of  a  section  taken  paiallei  to  the  g^wth  layers,  highly 
enlarged  to  show  details. 
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Plate  XXXI. 


T    WHirELtGGE,  mlcro.pholo.,and  A  H.  McCULLOCH,  del. 
Aus.  Mu5. 


tlectrlc  Photo- E no r.cellm^ 
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EXPLANATION  OP- PLATE  XXXH. 


Bower  of  the  Eastern  Bower-bird, 
Chlamydodera  orientalis,  QoiTLD, 
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Plate  XXXII. 


A    F  SMITH.  Dhoto.. 


Electric  Photo-Engr  Co..  Ltd., 

Sydney. 
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ETHNOLOGICAL  NOTES   made  at  COPMANHURST, 
CLAEENCE  RIVER. 

I.    An  aboriginal  ROCK-SHELTER  with  an 

INSCRIBED  EOCKPACE ;  II.    DISARTICU- 

LATION  0^  ONE  op  the  LITTLE 

FINGER  JOINTS. 

By  R.  Etheridqe,  Janr.,  Oarator. 

(Plate  zxxiii.). 

I. — ABOKIGINAL    ROCK-SHELTER. 

The  Rock- shelter  partially  represented  in  PI.  xxziii.  was 
brought  to  my  notice  by  Mr.  George  Savidge,  of  Copmanhnrst,  a 
yalaed  correspondent  of  the  Australian  Moseum.  In  May  last  I  had 
the  pleasure  of  accompanying  him  to  make  an  examination  of 
the  interesting  petroglyphs  scattered  over  the  outer  face  of  the 
shelter.  In  these  lies  the  chief  interest  attached  to  the  latter, 
from  their  peculiar  and  uncommon  characters. 

The  shelter  is  situated  in  a  low  scarp  of  sandstone  of  the 
Clarence  Group  (Hawkesbury-Wianamatta  Series),  sixty-four 
feet  long,  running  E.S.E.  and  W.N.W.,  at  the  head  of  a  small 
inilly«  joming  Nobby's  Creek,  a  south  branch  of  the  Clarence 
River,  immediately  opposite  Copmanhurst. 

The  scarp  is  between  eight  and  ten  feet  high,  overhanging 
above,  and  with  a  vertical  face  of  two  feet  six  inches  (in  its 
widest  part)  below,  on  which  the  petroglyphs  occur,  extending 
over  a  length  of  twenty- four  feet.  Immediately  under  this  is  the 
shelter,  thirty-two  feet  long,  nine  feet  six  inches  deep,  two  feet 
six  inches  high  at  the  entrance,  and  three  feet  inside.  The  upper 
or  overhanging  part  of  the  scarp  is  devoid  of  carvings,  these 
being  confined  to  the  narrow  vertical  face  as  aforesaid.  The 
floor  inside  is  composed  of  hearth-refuse  material  of  no  great 
depth,  consisting  of  ashes,  charcoal,  bone  fragments,  and  pieces 
of  calcined  shell  of  the  **  fresh- water  mussel  *'  fUmoJ  ;  the  roof 
is  well  blackened  by  smoke.  The  whole  aspect  of  the  shelter 
clearly  indicates  that  at  one  time  it  was  a  place  of  residence,  and 
from  its  contiguity  to  the  river — where  a  plentiful  supply  of  shells 
and  fish  could  be  obtained — well  adapted  for  habitation. 


Erratum. 


L   Page  247— at  third   line  from   bottom  for   "  elytra   '24  " 
Lad  "  elytra  2*4." 
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The  petroglyphs  on  the  vertical  rock-face  above  the  opening 
consist  of  parallel  superimposed  lines  of  vertical  incisions,  two  to 
six  inches  long,  and  crown-like  outlines  aboat  six  inches  in 
height  by  foar  inches  in  breadth.  The  vertical  incisions  follow 
one  another  in  lateral  series  with  some  regularity  along  the 
entire  face,  and  in  places  become  conflaent,  forming  vertical  or 
longitudinal  lines ;  this  is  noticeable  on  the  right  of  PI.  xxxiii., 
and  in  their  simpler  form  are  conspicuous  along  the  upper 
portion  of  the  rock  in  PI.  xxxiii.  The  depth  of  the  incisions 
varies  from  five-eights  to  half-an-inch,  but  allowance  must  be 
made  for  weathering. 

Interspersed  with  these  simple  gravings  are  the  semicircular, 
crown-shaped,  or  horse-shoe-shaped  petroglyphs.  Two  of  these 
are  very  apparent  along  the  lower  edge  of  the  rock  face  in  PL 
xxxiii.,  the  left  hand  one  divided  in  the  middle  line  by  a  vertical 
division.  The  same  figures  are  again  particularly  noticeable  at 
the  extreme  right  hand  of  the  rock  face  in  PI.  xxxiii.,  both  large 
and  small,  and  close  together.  The  rock  surface  circumscribed 
by  these  curved  lines  may  be  plain  (a,  PI.  xxxiii.),  or  with  a 
subsidiary,  smaller,  and  similar  curved  figure  within  the  larger 
(by  PI.  xxxiii.) ;  or,  again,  the  within  contained  surface  may  be 
divided  up  by  vertical  incisions  (<?,  PI.  xxxiii.). 

Mr.  Savidge  believed  he  could  detect  an  ill-preserved  outline 
of  a  kangaroo  or  wallaby  in  the  centre  of  the  group,  but  although 
there  did  seem  to  be  a  hunt  representation  of  some  kind,  I  could 
not,  I  must  confess,  satisfy  myself  of  its  nature.  There  are  no 
hand  imprints,  white,  black,  or  red  on  this  rock  face. 

Petroglyphs  of  this  nature  are  by  no  means  common,  as  already 
stated,  indeed,  I  know  of  no  other  instance  of  such  a  combination 
of  markings.  As  a  group  the  nearest  akin  is  one  described  and 
figured  by  Mr.  H.  Tryon,  on  Pigeon  Greek,  between  Tent  Hill 
and  Pilton,^  Queensland,  but  many  of  the  figures  there  are  more 
complicated.  Similarly  these  figures  are  petroglyphs,  and  not 
pictographs,  and  are  on  a  rock  face  forming  the  face  wall  of  a 
rock-shelter. 

In  Mr.  Tryon's  illustration  we  observe,  without  the  slightest 
question,  figures  identical  with  a  and  b,  PI.  xxxiii,  repeated  more 
than  once,  as  well  as  simple  linear  incisions,  although  not  arranged 
in  regular  lateral  series,  like  those  on  the  Gopmanhurst  rock- 
shelter.  It  is,  at  the  same  time  singular,  that  semi-circular  oat> 
lines  similar  to  those  of  Pigeon  Greek  and  Gopmanhurst,  do  not 
occur,  so  far  as  I  know,  in  any  of  the  Port  Jaokson-Hawkesbnry 
groups  of  petroglyphs. 

1  Tryon— Proc.  Roy.  Soc.  Qland,  i.,  8, 1884,  p.  45,  pi.  xi. 
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The  meaning  of  the  Gopmanhorst  carvings  is  qnite  lost.  No 
information  can  be  obtained,  notwithstanding  there  are  several 
full-blooded  Blacks  still  living  there,  indeed,  it  was  one  of  these 
who  first  pointed  ont  the  shelter  to  Mr.  Savidge ;  either  they 
cannot,  or  will  not  disclose  anything,  probably  the  latter. 

In  North  America  petroglyphic  gravings  similar  to  0  and  d,  PI. 
xzxiii,  occasionally  occur.  Thus,  they  are  represented  by  Mr. 
G,  Mallery  in  one  of  the  Owen  Groups,  in  Owen  Valley, 
California,'  and  in  another  near  the  San  Marcos  Pass^  in  the  same 
State.  ''They  are  not  understood  by  the  inhabitants  of  the 
vicinity  who  generally  hold  them  in  superstitious  regard,"^ 

Speaking  of  petroglyphs  in  general  the  same  author  remarks: — 
''  It  must  be  admitted  that  no  hermenutic  key  has  been  discover- 
ed applicable  to  American  pictographs,  whether  ancient  on  stone, 
or  modem  on  bark,  skins,  linen,  or  paper.  Nor  has  any  such 
key  been  found  which  milocks  the  petroglyphs  of  any  other 
people.  Symbolism  was  of  individual  origin  and  was  soon 
variously  obscured  by  conventionalizing ;  therefore  it  requires 
separate  study  in  every  region.  No  interpreting  laws  of  general 
application  to  petroglyphs  so  far  appear,  although  types  and 
tendencies  can  be  classified."^ 

I  am  indebted  to  Mr.  G.  Savidge  for  the  loan  of  the  negatives 
from  which  the  plate  is  reproduced. 

II.   DiSABTICULATION   OP  ONE    OP  THE   LiTTLB   FiNGER  JOINTS. 

This  is  a  very  wide  spread  practice  throughout  Australia  on 
the  part  of  the  women,  and  has  been  commented  on  by  many 
writers. 

There  is  a  Blacks'  camp  at  Gopmanhurst,  and  I  noticed  that 
one  at  least,  of  the  old  gins,  known  as  ''Eliza,"  had  lost  the  first 
joint  of  the  left  little  finger.  As  I  was  anxious  to  ascertain  the 
reason  for  this  mutilation,  if  not  accidental,  Mr. William  Gamp- 
bell,  of  Gopmanhurst,  a  grata  persona  amongst  the  resident  Blacks, 
kindly  undertook  the  necessary  enquiries,  when  he  obtained  the 
following  details  from  some  of  the  oldest  gins  : — 

On  a  young  gin,  or  girl,  becoming  promised  or  betrothed,  say 
between  the  ages  of  twelve  to  fourteen  years,  to  a  lad,  through  the 
parents,  or  tribal  head-man,  a  feast  was  g^ven  by  the  parents  or 

«  Mallery— lOth  Ann.  Bept.  U.S.  Bureau  Ethnol.  for  1888-89  (1898),  p). 

i.,  f.  \,,  pi.  ii.>  f.  m. 
«  Mallery— Xoc.  ciY.,  p.  63,  f .  22. 
*        „  „      p.  81. 

«        „  «      p.  86. 
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gnardianB,  when  the  oldeet  g^n  preeeDt  took  the  girl  and  tied 
cobwebs  ronnd  the  finger  in  qnestion.  The  girl  was  kept  isolated 
for  a  month — from  full  moon  to  full  moon — by  which  time  the 
finger  joint  had  dropped  off.  From  thence  onward  all  other 
young  Blacks  knew  that  the  girl  was  allotted,  or  ^'engaged,*'  and 
on  no  account  to  be  tampered  with,  under  severe  penal tiee  to  be 
inflicted  by  members  of  the  tribe. 

It  will  be  apparent  from  this  that  in  this  part  of  the  country* 
at  any  rate,  disarticulation  of  a  little  finger  joint  was  a  sign  of 
betrothal.  Mr.  Campbell  added  that  the  custom  is  now  nearly 
extinct. 

From  accounts  that  have  come  down  to  us  from  the  early  colon- 
ists,  the  practice  of  disarticulating  a  little  finger  joint  appears  to 
have  been  common  amongst  tribes  living  on  or  near  the  sea  coast 
In  the  Port  Jackson  District,  the  operation  was  called  malgun.* 
The  first  writers  to  comment  on  this  custom  were  Surgeon  J. 
White,'  and  the  historian  of  Governor  Phillip's  Voyage.*  The 
former  mentions  its  occurrence  both  in  Port  Jackson  and  north 
to  Broken  Bay,  and  says  that  both  old  and  young  women  were 
so  operated  on.  Captain  John  Hunter  not  only  confirmed  the 
above,  but  also  stated  that  infants  were  similarly  treated,* 
although  not  all  females  of  the  tribe  in  either  case. 

Lieutenant-Colonel  D.  Collins  informs  us  that  the  two  first  joints 
of  the  left  little  finger  were  removed,  the  removal  being  accom- 
plished by  ligature,^^  confirmatory  of  Mr.  OampbeU's  statement, 
and  gives  as  a  reason  for  the  mutilation  *'  the  idea  that  these 
joints  of  the  little  finger  are  in  the  way  when  they  wind  their 
fishing  lines  over  the  hand." 

Sir  T.  L.  Mitchell  suggested^^  that  in  common  with  the 
ceremony  of  knocking  out  one  or  more  incisor  teeth,^'  little  finger 
joint  forfeiture  was  a  remnant  of  early  sacrificial  rites. 

On  returning  to  the  sea  coast  it  may  be  noticed  that  Captain 
J.  Lort  Stokes,  R.N.,  described^^  a  similar  custom  existing  at 

^  The  Hebrew  word  malgun^  9&jb  G.  F.  Angas,  signifies  a  cutting  o£f  in 
order  to  protection  (Savage  Life  and  Scenes  in  Austr.  and  N.  Zeal- 
and, ii.,  1847,  p.  225,/.  ».) 
f  White— Joum.  Voy.  to  N.  S.  Wales,  1790,  pp.  182  and  204. 
8  Voyage  of  Gov.  Phillip  to  Botany  Bay,  2nd  Ed.,  1790,  p.  67. 
^  Hunter — Historical  Joum.  Trans.  Port  Jackson  and  Norfolk  Isd.,  1798, 

pp.  59,  205. 
w  CoUins— Ace.  English  Colony  in  N.  S.Wales,  1788-1801, 2nd  Ed.,  1804, 

p.  869. 
"  Mitchell— Three  Expeditions  E.  Austr.,  ii.,  1888,  p.  839. 
^^  This  we  now  know  to  be  a  portion  of  the  youth's  initiation  ceremony, 
or  in  some  tribes  the  whole  of  it — "  the  making  of  young  men.*' 
»  Stokes— DiscoTeries  in  Australia,  1887-48,  i.,  1846,  p.  92. 
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Baskeryille  and  Beagle  Bays.  At  the  latter  sereral  natives  had 
lost  one  finger  joint,  bat  Stokee  does  not  say  of  which  hand,  nor 
whether  those  so  deprived  were  males  or  females. 

A.t  Halifax  Bay,  on  the  contrary,  according  to  B.  M.  Ourr," 
the  females  lose  a  joint  of  the  first  finger  of  the  right  hand,  and 
amongst  the  Larrakia  of  Port  Darwin,  and  the  Woolna  of  the 
Adelaide  River,  North  Australia,  "  some  of  the  finder  joints  "  are 
amputated,  according  to  Inspector  Panl  Foelsche.*^ 

Confirmation  of  Mr.  Campbell's  information  is  found  in  the 
statement  of  Mr.  J.  F.  Mann,^^  who  says  that  in  the  coastal 
districts  of  New  South  Wales,  the  bethrothal  of  a  young  woman 
to  a  man,  who  followed  the  occupation  of  a  fisherman,  compelled 
her  to  lose  the  first  joint  of  the  little  finger  of  the  left  hand. 

The  only  tribe  referred  to  by  Dr.  W.  E.  Roth,  performing  this 
mutilation  in  Queensland,  is  the  Kalkadoon :  '*  female  infants  are 
said  to  have  the  top  joint  of  the  little  finger  amputated. *'^^ 

Mr.  R.  J.  Fianagan^^  likens  the  custom  to  a  practice  described 
by  Catlin  amongst  some  of  the  North  American  Indians,  the  men 
removing  a  finger  as  an  act  of  sacrifice  to  the  Great  Spirit.  It 
is  not  only  in  North  America  we  find  traces  of  this  peculiar  dis- 
articulation, as  the  following  instances  will  show.  The  historian 
of  Governor  Phillip's  Voyage  remarks^'  on  its  occurrence 
amongst  a  tribe  of  Hottentots  at  the  Orange  River,  South  Africa. 
Here,  says  Mr.  O.  Peschel,^  amputation  of  finger  joints  is  effected 
during  youth  and  '*  seems  to  be  superstitiously  regarded  as  a 
charm.'  The  same  custom  is  known  to  exist  amongst  certain  of 
the  Kaffirs,'^  whilst  the  Bushmen  sacrifice  the  ends  of  their 
fingers  on  occasion  of  illness. 

In  the  Friendly  Islands  Captain  James  Cook,  R.N.,  observed 
the  severance  of  finger  joints  "designed  aa  a  propitiatarv 
sacrifice  to  the  Eatooa  to  avert  any  danger  or  mischief  to  which 
they  might  be  exposed."^  On  the  other  hand  Captain  J.  Lort 
Stokes  says^  that  this  mutilation  at  the  Friendly  Islands  was 

"  Curr— Australian  Bace,  i.,  1886,  p.  74. 

»  Foelsohe  in  Curr— Zoe.  ciU,  p.  252. 

w  Mann— Proc.  Geogr.  Soc.  Anstr.  (N.S.  Wales  and  Vict.  Br.),  i.,  1886, 

p.  39. 
17  Beth— Ethnological  Studies,  1897,  p.  184. 
w  Flanagan— Aborigines  of  Australia,  1888,  p.  126 ;   Tylor— Primitive 

Culture,  2nd  Ed.,  ii.,  1878,  p.  401. 
^  Voyage  of  Qov.  Phillip  to  Botany  Bay,  2nd  Ed.,  1790,  p.  68,  /.  ». 
»  Peschel— Baces  of  Man,  1876,  p.  462. 
»  Peschel— Xoc.  ««.,  p.  462,/.  ». 

»  King— Voyage  to  the  Pkcific  Ocean,  Ac.,  1776-1780,  iii.,  1804,  p.  162. 
»  Stokes— DiscoTories  in  Australia,  1887-41,  i.,  1846,  p.  98,/.  ». 
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intended  as  an  expression  of  grief  for  the  loss  of  a  friend. 
Amongst  the  Feejians  a  similar  operation  was  a  mark  of 
mooming  for  the  dead.^  Interesting  remarks  and  further 
references  will  be  found  in  Dr.  B.  B,  Tyler's  "Primitive 
Gnltnre/"*  especially  on  the  Nioobar  Islanders,  Tonganese,  and 
Dravidians. 


»  Pritchard— Mem.  Anthrop.  Soc.  for  1868-4, 1, 1865.  p.  203. 
«  Tylor— Primitive  Culture,  2iid  Ed.,  u ,  1873,  pp.  400-401. 
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k  EBVIBW  OF  THE  ELEOTRLDS  of  NEW  SOUTH 
WAIiES. 

By  Edqar  R.  Waitb,  F.L.S.,  ZoologiBt,  AoBtralian  Mnsenm. 

(Plates  xxxiv.-xxxvi.) 

In  1897  Mr.  J.  D.  Ogilby  published  a  paper  ''  On  some  Aus- 
tralian Eleotrinffi**^  and  in  the  sncceeding  year  made  a  farther 
contribation  to  the  same  subject.'  In  the  following  pages  these 
will  be  referred  to  as  Nos.  I.  and  II.  respectively. 

As  the  outcome  of  the  first  paper  the  author  admits  as  mem- 
bers of  the  fauna  of  New  South  Wales,  seven  good  and  two 
doubtful  species.  In  the  second  paper  three  other  species  are 
added  so  that  the  list  stands  as  below : — 

Carassiopa  canipressus^  Krefft. 
Carasnops  longi^  Ogilby. 
Car as»top8  ff alii,  O^by. 
Krefftius  australis,  KrefEt. 
KrefftitM  ofhperstis,  Gastelnau. 
Mulgoa  coxii,  Krefft. 
Ophiorrhinus  grandicepSy  KrefEt. 
Ophtorrhinus  angusti/rons^  Ogilby. 
Ogmnobutis  gymnocephalm,  Steindachner. 

f  striatus^  Steindachner. 

?  Mogumda  mogumda,  Richardson. 
?  Gohiamorphus  gohioidea^  Cuvier  and  Valenciennes. 

The  author  writes  (I.,  p.  750) : — "  It  is  one  of  the  most 
remarkable  problems  connected  with  Australian  fish  literature 
how  the  continental  naturalists,  receiving  small  collections  from 
such  well  worked  localities  as  Port  Jackson  and  Hobson's  Bay, 
invariably  succeed  in  obtaining  fishes,  which  we,  despite  our 
local  knowledge,  and  despite  that  having  once  been  recorded  they 
are  more  carefully  sought  for,  are  unable  to  find." 

It  seems  to  me  that  as  a  first  step  instead  of  searching  for 
forms  new  to  us,  which  may  be  identified  with  species  described 
by  continental  naturalists,  we  should  rather  seek  to  recognise 
in  their  description,  some  form  with  which  we  may  be  familiar 
under  an  earlier  name. 

1  Ogilby— Proc.  Linn.  Soc.  N.S,  Wales,  xxi,  1897,  pp.  726-757. 
«  Ogilby— Xor.  cit.,  ixu,  1898,  pp.  783-793. 
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Dr.  Gunther  has,  I  find,  made  a  Bunilar  soggeBtion :  "  Dr. 
Steindachner  describes  as  new  from  New  Sonth  Wales,  E,  striaia^ 
E,  gymnocephcduB  and  E.  richardsonu.  The  types  of  these  species 
being  from  the  same  source  as  the  species  described  by  Mr. 
Krefft  in  1864,  a  farther  comparison  will  be  necessary.'" 

Mr.  Ogilby  states  (I.,  p.  757)  that  he  had  so  far  failed  in  bis 
special  endeavoars  to  obtain  examples  of  E.  gymnocephalm  and 
E  stn'atus. 

In  attempting  to  identify  the  descriptions  of  these  species 
with  known  forms  I  have  been  only  partially  snccessfnl,  but 
certain  comparisons  made,  led  me  to  a  more  extended  examination 
of  the  group;  this  results  in  the  present  contribution  to  the 
subject.  I  have  confined  my  attention  to  the  New  South  Wales 
representatives  because  Mr.  Ogilby  tentatively  promises  to  deal 
with  the  hitherto  unnoticed  forms  of  the  Australian  fauna  (II., 
p.  785). 

My  efforts  therefore  may  be  regarded  as  a  review  of  Mr. 
Ogilby's  two  papers  and  will  mark  another  step  towards  our 
better  knowledge  of  the  group.  The  figures,  of  most  of  our 
species,  will  be  of  distinct  value,  and  are  reproduced  from  the 
work  of  Mr.  A.  R  McCulloch. 

Under  the  name  of  Caraftt^iops  longi^  Mr.  Ogfilby  distinguished 
our  local  race  of  C  coiupremtus^  Krefft :  I  am  not  disposed  how- 
ever to  accord  it  more  than  varietal  rank ;  the  genus  is  well 
characterised  and  includes  the  small  species  C.  galii,  Ogilby, 
whose  original  habitat  iB  still  unknown. 

In  KreffUm^  Ogilby,  with  two  species,  K.  adsperms,  Castelnau, 
and  A",  amtralis,  Krefft,  I  have  placed  Ehotrift  coj^n,  Krefft,  the 
type  of  Mulgoa,  Ogilby.  It  seems  to  me  that  these  two  latter 
species  are  allied,  while  the  former  approaches  E,  mogumda, 
Richardson,^  the  type  of  Mogumda,  Oill,  the  diagnosis  of  which  I 
have  so  far  been  unable  to  consult.  Smaller  scales,  though  not 
described,  may  exclude  the  other  three  species. 

For  the  flat-headed  gudgeons  I  have  reverted  to  the  genus 
Philypnodony  Bleeker,  and  regarded  as  synonyms  Gymnohd%s^ 
Bleeker,  and  OphiorrhinuB^  Ogilby.  I  am  brought  to  this  con- 
clusion by  the  identification  of  E.  fjymnocephalm,  Steindachner, 
with  E,  grandicepsy  Krefft,  with  which  I  also  associate  0.  angustu 
from,  Ogilby. 

Mr.  Ogilby  failed  to  obtain  examples  of  E,  atriatus.  Stein* 
dachner,^  and  I  have  been  unsuccessful  in  satisfactorily  identify- 
ing it  with  any  described  species.  Some  confusion  in  terms  is 
J 

>  Giinther-*Zeel.  B«c.,  zxiii.,  1866,  p.  146. 

*  Eichardion— Voy.  "  Breb.  and  Terr.."  Ichth.,  1844,  p.  4,pL  ii.,  fig.  1-2. 

0  Steindachner— Sitsb.  Akad.  Wits.  Wein,  liii.,  1866,  p,  452. 


Digitized  by  VjOOQIC 


A   BBTIBW  OF  THE   ELEOTRIDS   OP  N.8.W. — WAITE.  279 

evident  between  the  epitomised  and  extended  descriptions  ;  in 
the  former,  I  read  that  the  interorbital  breadth  equals  half  the 
length  of  the  eye,  in  the  latter,  that  the  diameter  of  the  eye 
equals  half  the  interorbital  breadth. 

I  have  nothing  to  add  to  Mr.  Ogilby's  remarks  respecting 
Meotris  gohioides,  Cuvier  and  Valenciennes* — "  This  is  a  New 
Zealand  species,  and  its  occurrence  here  requires  confirmation." 

Dr.  Steindachner's  ''Fischfauna  von  Port  Jackson"  was 
written  nearly  forty  years  ago,  and  he  would  materially  assist 
us  by  re-examining  his  specimens  and  deciding  such  problems 
as  are  left  in  doubt  by  Mr.  Ogilby  and  myself. 

As  Mr.  Ogilby  has  given  such  lengthy  descriptions,  both 
generic  and  specific,  I  have  done  little  more  than  make  necessary 
additions  or  corrections :  the  broad  features  in  which  the  species 
differ  are  noted,  while  some  few  observations  made  on  the  forms 
in  my  aquaria  are  added.  It  may  be  mentioned  that  Mr. 
Ogilby *B  enumeration  of  the  vertebrsB  does  not  always  ag^ee  with 
mine,  probably  explainable,  in  part,  by  a  different  method  of 
computation.  I  have  not  included  the  hypural  in  counting  the 
caudal  vertebrsB. 

Carassiops,  Ogilby. 

Carasstops,  Ogilby,  Proc.   Linn.   800.   N.  S.  Wales,    xxi.,  1897, 
p.  732. 

Under  this  genus  the  author  includes  Eleotris  ci/anostigma' ^ 
bat  Bleeker  had,  in  1874,  made  it  the  type  of  Brachyeleotri^ 
which  should  apparently  be  used  instead  of  Carassiops,  An 
examination  of  specimens  collected  by  Mr.  W.  T.  Quaife  at  Vila 
in  the  New  Hebrides,  however,  and  which  I  determine  as  B. 
cyanostigma,  indicates  that  the  genus  Carassiops  may  be  retained 
for  our  forms.  The  number  of  vertebras  in  C.  compressus^  the 
type  of  the  g^nus,  is  14+10=24.  In  B.  cyanostigma  the  caudal 
vertebraa  are  more  numerous  than  the  abdominal,  the  formula 
being  10+15=25. 

Ogilby  compares  his  genus  with  Asterropterix  (so  spelled), 
Rfippell*  and  under  C.  guentheri  writes*®  (IE.,  p.  787)  :  "  Bleeker 
has  placed  this  fish  in  the  genus  Asterropteryx  from  which  I  have 
found  it  necessary  to  remove  it  to  my  genus  Carassiops^  because 
in  Asterropteryx  .  .  .  the  teeth  are  in  a  single  series  and 
there  is  no  genital  papilla." 

*  Cavier  and  Valenciennes — Hist.  Nat.  Peis8.»  xii.,  1837,  p.  247. 

7  Bleeker— Nat.  Tiids.  Ned.  Ind.»  viU.,  1855,  p.  452. 

»  Bleekei^Arch.  Neerl.  Sci.  Nat.,  iz.,  1874.  p.  806. 

'  Bappell— Atlas  Beibe  nord,  Afnka,  Fisohe,  1828,  p.  138. 

»  Bleeker— Venl.  Eon.  Akad.  Wet.,  zi.,  1870. 
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The  last  character,  if  valid,  renders  the  genus  unique,  but  as 
Buppell  had  but  a  single  example  too  much  stress  must  not  be 
placed  upon  this  statement.  Jordan  and  Snyder  evidently  do 
not  reganl  it  seriously,  for  they  describe  and  figure  a  species, 
Aaterropteryx  ahax^^,  irom  Japan,  in  which  the  anal  papilla  is 
conspicuous. 

Apart  from  the  stated  structural  characters,  which  Bleeker 
regards  as  of  considerable  import,  Asterropterix  setnipuncMus  and 
Bra^hyeleotris  cyanostigma  are  very  similar. 

Carassiops  compressus,  Krefft. 

Uleoirts  compressus,  KrefPt,  Proc.  Zool.  Soc.,  1864,  p.  184. 
Meotris  humilis,  De  Vis,  Proc.  Linn.  Soc.  N.  S.  Wales,  ix.,  1884, 

p.  690. 
Eleotris  cavifrom,  De  Vis,  loc  cit,  p.  693. 
Carassiops  longiy  Ogilby,  Proc.  Linn.  Soc.  N.  S.  Wales,  xxi.,  1897, 

p.  733. 

(Plate  xxxiv.,  fig.  1.) 

D.  vi.-vii.  i.  9-10 ;    A.  i.   9-10;    P.  13-15;    Sc.  27-29/8;   Vert. 

14+10=24. 

The  form  under  examination  is  that  described  by  Ogilby  as 
C,  longi,  which  designates  what  I  am  disposed,  at  most,  to 
regard  as  a  varietal  form.  Stress  is  laid  on  the  comparative 
height  of  the  body  and  the  depth  of  the  head,  also  upon  the 
colouration,  especially  of  the  males,  as  distinguishing  features 
from  C,  compressus. 

The  comparative  measurements  depend  greatly  upon  age  and 
other  conditions,  and  we  possess  examples  from  Cook  River 
and  water-holes  adjacent,  which  exhibit  a  depth  of  body  almost 
equal  to  any  from  the  northern  rivers. 

I  can  fully  support  the  encomia  with  regard  to  colouration, 
the  males,  in  aqaaria,  during  the  breeding  season,  1>eing  most 
handsome  little  fishes.  At  the  time  of  writing,  Mr.  Ogilby  had 
not,  I  believe,  seen  living  typical  examples  of  C.  compresws.  His 
deductions  were  made  from  old  preserved  examples,  from  which 
all  colour,  even  had  they  been  taken  in  breeding  garb,  had 
vanished.  In  order  to  show  the  extreme  form  of  this  species 
a  slender  example,  ue.,  a  typical  C.  longi,  has  been  selected  for 
the  purpose  of  the  accompanying  illustration.  An  examination 
of  specimens  received  from  Brisbane  under  the  name  E. 
humiliSf  De  Vis,  shows  that  they  are  absolutely  identical  with 
our  form.  I  have  not  found  specimens  with  so  small  a  number 
of  dorsal  spines   as  five,  but  have  on  the  other  hand  counted 

"  Jordan  and  Snyder— Proc.  U.S.Nat.  Mna.,  xxiv.,  1901,  p.  40, fig.  2. 
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seven  in  one  indiyidoal.  The  extended  distribution  of  this  form 
snpports  my  conclusions  as  to  its  identity  with  C.  compressus. 
Those  who  still  prefer  to  regard  it  as  distinct,  will  note  that  the 
name  C.  humilts  takes  precedence  of  C  lon^i.  Reading  De 
Vis'  description  of  -E.  cavtfrom  with  the  Brisbane  and  Sydney 
specimens  in  hand,  it  is  not  possible  to  find  any  character  which 
warrants  the  recognition  of  the  species. 

Carassiops  galii,   Ogilhy, 
Carassiopi  gdii^  Ogilby,  Proc.  Linn.  Sqc.  N.  S.  Wales,  xxii.,  1898, 
p.  788. 

(Plate  xxxiv.,  fig.  2.) 

D.  vii..viii.  i.  10-12;   A.  i.  11-14;    P.  15;    Sc.  29-31/8;  Vert. 

16+14-15=30-31. 

By  the  kindness  of  Mr.  J.  H.  Maiden,  Director  of  the  Botani- 
cal Gardens,  8ydney,  I  have  kept  examples  of  these  little  fishes 
for  the  past  four  years.  They  were  taken  from  the  same  tank 
whence  Mr.  Albert  Chile  obtained  his  specimens,  and  have  bred 
in  my  fish  ponds,  but  not  in  the  smaller  aquaria  where  they  are 
more  readily  observable.  On  the  approach  of  cool  weather  they 
burrow  in  the  mud  and  debris  at  the  bottom  of  the  water  and 
so  remain  until  spring,  when  breeding  takes  place.  They  become 
remarkably  tame  and  jostle  one  another  in  their  efforts  to  obtain 
a  morsel  of  food  held  between  the  fiugers. 

The  anal  fin  has  a  slightly  more  anterior  insertion  than  in  C, 
compresms^  hence  the  generic  description  '*  anal  fin  originating 
behind  the  second  dorsal "  requires  amending.  Also  in  regard 
to  the  fin  formula,  number  of  vertebrsd,  etc.  For  this  species 
Ogilby  proposes  the  sub- genus  Austrogobto,  but  of  the  features 
enumerated,  the  number  of  vertebrad  is  the  only  one  at  all 
distinctive. 

Krefftiub,  Ogilby, 

Krefftim,  Ogilby,  Proc.  Linn.  Soc.  N.  8.  Wales,  xxi.,  1897,  p.  736. 
MtUgoa,  Ogilby,  loc,  cit,^  p.  740. 

The  characters  of  the  genus  were  derived  from  its  type  K, 
auBtralis^  Krefft,  but  were  not  amended  on  the  inclusion  of  K, 
adspersus,  Castelnau.  1  cannot  admit  Mulgoa  as  a  genus  dis- 
tinct from  Krefftius,  The  author  gives  the  following  as  distin- 
guishing characters  of  the  two : — 

KrefftiuB, — First  dorsal  with  seven  rays  (=  spines);  fourth  ven- 
tral ray  produced  and  filiform  ;  pectoral  with  not  more  than  six- 
teen rays  ;  scales  large,  cheeks  and  interorbital  space  scaly. 

Mulgoa, — First  dorsal  with  six  rays  (=  spines);  fourth  ventral 
ray  not  produced ;  pectoral  with  not  less  than  eighteen  rays ; 
scales  moderate ;  cheeks  mostly,  interorbital  region  entirely  naked. 
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In  K,  adsperius  the  dorsal  spines  number  eight  and  the  fourth 
ventral  raj  is  not  filiform,  in  fact  I  shoald  scarcely  apply  the  term 
to  K,  amtralis  ;  in  this  latter  species  the  number  of  vertebrsB  agree 
with  those  of  Jf.  coxi\  namely  twenty-eight,  whereas  in  K.  ad- 
»p&rsu8  there  are  thirty-one.  Another  feature  noted  is  the  size  of 
the  scales,  large  in  Krefflim,  moderate  in  Mulgoa  ;  the  size  of  the 
scales  is  surely  determined  by  their  relative  depth  and  in  the 
transverse  series  there  are  eleven  rows  in  both  JT.  adsp&rmts  and 
Mulgoa,  whereas  in  JT.  amtralU  they  number  eight  to  nine.  A 
difference  of  two  rays  in  the  pectoral  fin  can  scarcely  be 
reckoned  as  of  generic  import,  so  that  the  only  important 
character  mentioned  in  the  synopsis  is  in  the  degree  of  squama- 
tion  of  the  head,  possibly  a  less  important  factor  than  the  num- 
ber of  vertebrsB.  In  the  diagnosis  of  Krefftius  the  ventral  fins 
are  stated  to  be  inserted  a  little  behind  the  root  of  the  pectorals ; 
in  all  the  species  the  insertion  is  below  the  pectorals. 

I  have  so  far  been  unable  to  find  G-ilFs  diagnosis  of  Mogumda^ 
apparently  founded  on  Eleotris  nwgumda,  Bichardson.  Judging 
however  from  the  description  of  the  species  Krefftius  must  ^he 
very  close  to  it  and  K.  adspersus  is  scarcely  dissimilar  from  the 
species,  unless  the  scales  are  larger,  as  they  would  appear  from 
comparison  with  Richardson's  figure  though  they  are  not  re- 
ferred to  by  the  author. 

Ogilby  includes  Mogumda  mogumda  in  his  list  as  a  doubtful 
record  for  New  South  Wales,  remarking  that  its  claim  rests  upon 
its  inclusion  by  Steindachner^'  in  his  Fishes  of  Port  Jackson  and 
the  authority  of  a  single  specimen  now  in  the  Australian  Museum, 
and  said  to  have  come  from  the  Clarence  River.  This  latter 
example  is  nothing  more  than  K,  adspersus ^  and  we  may  perhaps 
consider  Steindachner's  fish  as  of  the  same  species  also  and  so 
remove  Mogumda  from  the  list.  Further  research  will  be  needed 
to  show  the  differences  between  Krefftius  and  Mogumda  unless 
such  are  expressed  in  Gill's  diagnosis  which,  as  above  stated,  I  am 
at  present  unable  to  consult. 

Krefftius  adspersus,  Castelmu, 
Eleotris  adspersa,  Castelnau,   Proc.  Linn.  Soc.   N.  S.  Wales,  iii., 

1878,  p.  142. 
Eleotris  mitnus,  De  Vis,  Proc.  Linn.  Soc.  N.  S.  Wales,  ix,,  1884, 

p.  690. 
Krefftius  adspersus^  OgHhf^  Proc.  Linn.  Soc.  N,  S.  Wales,  xxii., 
1898,  p.  789, 

(Plate  XXXV.,  fig.  1.) 

D.   viii-ix.   i.  10-12;     A.  i.    11-12;    P.    15;    Sc.   31-33/11  18; 

Vert.  15+16=31. 

i>  Stemdachner— Sitib.  Akad.  Wiss.  Wien,  Ivi.,  i.,  1867.  p.  328. 
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This  Bpeoies  may  be  diBtingmshed  by  its  low  spinons  dorsal  fin, 
the  longest  spine,  the  sixth,  being  but  one-third  the  length  of 
the  head ;  by  its  long  second  dorsal  and  anal  in  which  the 
hinder  rays  form  an  acnte  angle,  also  by  the  short  stont  caudal 
peduncle  and  rounded  tail.  Interorbital  space  scaly,  cheeks 
partly  naked. 

Krefftius  AU8TRALIS,  Krefft. 

Eleotru  australts,  KrefEt,  Proc.  Zool.  Soc,  1864,  p.  183. 
Krefftim  aiistralis^   Ogilby,  Proc.  Linn.   Soc.   N.  S.  Wales,  xxi., 
1897,  p.  737. 

(Plate  XXXV.,  fig.  2,) 

D.  vii.  i.8 ;  A.  i.8;   P.  15  ;    Sc.  31-33/8-9  ;  Vert.  13  +  15  =  28. 

The  distinguishing  characters  of  this  species  are  the  rounded 
spinous  dorsal,  in  which  the  third  spine  is  longest,  and  nearly 
half  the  length  of  the  head ;  the  short  and  high  second  dorsal, 
and  the  long  and  comparatively  slender  caudal  peduncle  and 
rounded  tail.     Interorbital  space  scaly,  cheeks  partly  naked. 

This  common  gudgeon  has  spawned  in  my  possession,  but  the 
ova  were  devoured  by  a  rapacious  Galaxias  which  was  unfortu- 
nately in  the  same  aquarium. 

Krefftius  coxii,  Krefft, 

Eleotris  eoxii,  Krefft,  Proc.  Zool.  Soc,  1864,  p.  183. 

Eleotris  richardaonii^  Steindachner,  Sitzb.  Akad.  Wiss.  Wien,  liii., 
1866,  p.  455,  pi.  ii.,  fig.  4. 

Eleotns  masterm,  Macleay,  Proc.  Linn.  Soc.  N.S.  Wales,  v.,  1881, 
p.  622. 

Mulgoa  coxii^  Ogilby,  Proc.  Linn.  Soo.  N.  S.  Wales,  xxi,,  1897, 
p.  741. 

(Plate  xxxvi.,  fig.  1.) 

D.  vi.  i.  8-9 ;  A.  i.  8-9 ;  P.  18-19 ;  Sc,  37-40/11;  Vert.  12+16=28. 

In  some  respects  this  species  is  intermediate  between  the  last 
two,  the  spinous  dorsal  fin  is  similar  to  that  of  K,  adsperma  but 
higher,  the  iii.-v.  spines  sub-equal  in  length  and  a  little  shorter 
than  half  the  length  of  the  head.  The  second  dorsal  and  anal 
are  longer  than  in  K,  australia^  shorter  than  in  K,  adsperms  and 
the  posterior  angles  are  rounded,  the  caudal  peduncle  is  likewise 
intermediate,  but  the  tail  is  subtruncate.  Interorbital  space 
naked,  cheeks  mostly  so.  In  referring  to  Steindachner's  figure, 
Ogilby  characterises  it  as  unnamed   and  unnumbered.     In  my 


Digitized  by  VjOOQIC 


284  RECORDS  OF  THI   AUSTRALIAN   MUSEUM. 

copy  it  is  numbered  as  above  qaoted  thoagb  omitted  from  the 
''  explanation  of  plates."  For  the  parpose  of  direct  comparison 
I  also  sapplj  a  figare  of  this  species,  it  represents  a  female  of 
natural  size  and  the  pectoral  fin  is  fully  expanded  to  draw  atten- 
tion to  the  increased  number  of  its  rajs. 

Philtpnodon,  BUeker, 

Philypnodon^  Blocker,  Arch.  Neerl.  Sci.  Nat.,  ix.,  1874,  p.  301. 

Gymnohutisy  Bleeker,  he.  ct'L,  p.  304. 

Ophiorrhinm,  Ogilby,  Proc.  Linn.  8oc.   N.  S.  Wales,  xxi.,  1897, 
p.  745. 

This  genus  was  instituted  to  receive  Meotrta  nudic^s,  Gastel- 
naa^  in  which  the  teeth  are  described  as  extending  on  to  the 
vomer  and  palatines,  the  posterior  part  of  the  tongue  being  also 
covered  with  them.  After  an  examination  of  sixteen  specimens, 
identified  with  this  species,  Ogilby  stated  that  there  are  no  teetii 
on  any  part  of  the  mouth  except  those  on  the  jaws.     (I.,  p.  757.) 

He  further  writes  :  **  I  have  been  for  some  time  past  making 
special  endeavours  to  obtain  examples  of  Grymnocephalwt  .  .  . 
but  have  failed  so  far  in  doing  so.*'  There  can  be  no  doubt 
that  E,  grandiceps^  KrefEt,  and  E,  gymnocephalusy  Steindachner, 
are  two  names  for  the  same  fish  :  this  had  not  occurred  to  Ogilby 
who  makes  the  former  name  the  type  of  his  genus  Ophiorrhimu^ 
bat  Bleeker  had  in  1874,  proposed  the  genus  Gymnobtdis  for 
Steindachner's  species.  Now  Ogilby  admits  the  generic  relation 
of  E.  nudiceps  with  E.  grandiceps  so  that  we  have  choice  of  three 
names  for  the  genus.  This  author  writes  (I.,  p.  751):  "  The  want 
of  Bleeker's  paper  prevents  me  from  ascertaining  whether  his 
genus  Philypnodon  is  founded  on  Castelnau's  description  of 
nudiceps ;  if  this  be  the  case.  Blocker's  genus,  being  specially 
formed  on  account  of  a  character  which  it  does  not  possess  must 
if  monotypic  be  suppressed.  And  this  raises  another  question  to 
which  I  am  unable  to  find  a  satisfactory  answer,  namely — if  a 
genus  be  founded  on  a  character  which  is  purely  mythical, 
should  the  name  so  proposed  stand  in  preference  to  another  cor- 
rectly characterised  from  the  same  species  but  at  a  later  date  ?" 

I  am  not  in  accord  with  Mr.  Og^lby's  sentiments  and  so  use  the 
name  Philypnodon,  If  this  be  rejected  on  the  grounds  advanced, 
Ophiorrhinus  can  still  have  no  standing,  the  genus  Gymnohutis 
being  of  earlier  date. 


"  CAstelnau— Proc.  Zool.  Soc.  Viot., !.,  1872,  p.  126. 
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Philypnodon  gbandiceps,  Krefft. 

Uleotris  grandiceps^  KrefEt,  Proo.  Zool.  Soo.,  1864,  p.  183. 

Eleotris  gymnocephalus^  Steindaohcer,    Sitzb.  Akad.  Wise.  Wien, 
liii.,  1866,  p.  453,  pi.  ii.,  fig.  3. 

OymnohutiB  gymnocephalm^  Bleeker,  Aroh.  Neerl.  Sci.  Nat.,  ix., 
1874,  p.  304. 

Ophiorrhinus  grandicepa^  Ogilby,  Proc,  Linn.  Soo.  N.  S.  Wales, 
xxi.,1897,  p.  746. 

Ophiorrhinus  angmtifranSy  Ogilby,  Proc.  I^nn.  Soc.  N.  S.  Wales, 
xxii.,  1898,  p.  793. 

(Plate  xxxvi.,  fig.  2.) 

D.  vii.  i.    9-10;    A.  i.  9-10  ;    P.  19;   So.    38-44/12-13;    Vert. 
13+16=29. 

In  comparing  the  description  of  £!.  gymnocephalm  with  oar 
examples  Uie  only  real  difference  I  can  find  is  contained  in  Stein- 
dachner's  statement  that  the  height  of  the  anal  is  more  than 
the  length  of  the  head  :  this  is  obyionsly  an  error,  the 
phrase  becomes  applicable  if  "  half  the  length  of  the  head  '*  is 
read,  and  this  approximates  the  proportion  shown  in  the  aathor*8 
figure. 

Writing  of  Ophiorrhinus  angmtifrons  Ogilby  remarks  (II., 
p.  793)  : — "  Compared  with  an  example  of  Ophiorrhinm  grandi- 
ceps  of  the  same  size,  the  narrowness  of  the  head  and  especially 
of  the  interorbital  region  is  at  once  noticeable,  as  also  is  the 
greater  concavity  of  the  cephalic  profile ;  also  the  ventral 
fins  are  elongate  and  filamentous  even  in  the  fry,  while  in  the 
adult  male  of  0.  grandiceps  they  are  short,  even  in  the  breeding 
season." 

I  am  unable  to  discriminate  between  the  two  forms  and 
find  examples  which  exhibit  characters  quite  intermediate  be- 
tween the  extremes  described,  the  greater  interorbital  width  of 
the  typical  P.  grandiceps  is  due  to  a  greater  fleshy  development, 
the  bony  width  being  the  same  in  both.  Age  seems  to  be  a 
factor  in  the  variation,  and  it  may  be  noted  that  Ogilby  had  but 
three  small  specimens,  one  of  which,  at  least,  must  have  been 
very  small  as  he  describes  the  ventral  fins  as  elongate  and  fila- 
mentous *'  even  in  the  fry."  The  number  of  vertebras  is  not 
given,  it  is  the  same  in  both  extremes  as  is  also  the  number  of 
pectoral  rays.  I  may  mention  that  the  Museum  possesses,  by 
donation  from  Mr.  A.  R.  McCullooh,  an  example  identified  by 
Mr.    Ogilby   with    0,  angustifrons^  but  whether  one  of  the  ex- 
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amplcs  originally  taken  or  obtained  by  him  snbeeqnently  I  am 
unaware.  It  is  in  this  example  that  the  vertebrse  were  counted, 
and  in  this  also,  the  dorsal  and  anal  rays  are  each  bat  nine  in 
nnmber. 

Thongh  described  from  specimens  taken  in  pnre  salt  water  it 
must  not  be  inferred  that  it  is  a  marine  form.  Towree  or  Towra 
Point  is  at  the  month  of  George  Biver  in  which  typical  ex- 
amples are  common.  Thongh  half-grown  specimens  may  be 
taken  with  either  the  broad  or  narrow  head  I  have  not  seen  adult 
examples  with  the  latter  character,  and  therefore  presume  it  is 
an  indication,  to  some  extent,  of  immaturity. 
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THE  OCCURENCE  of  PISOCRINUS  or  an  ALLIED 

GENUS,  IN  THE  UPPER  SILURIAN  ROCKS 

OP  THB  YASS  DISTRICT. 

By  R.  Ethekiooe,  Jonr.,  Curator. 

(Plate  xxzvii.) 

Some  months  Bince  Mr.  A.  J.  Shearsbj,  a  valaed  correspon- 
dent, and  contributor  to  the  Moseum  collections,  forwarded  a 
large  number  of  small  Crinoid  calvces,  etc.,  collected  from  a 
bed  of  shale  at  two  localities  in  the  Yass  District.  Thefte  calyces 
I  believe  to  be  referable  to  De  Koninck's  (?enuB  Fiaocrinm^ 
and  purpose  describing  them  as  P.  ^fj  yassensis. 

Oar  knowledfi^e  of  the  Lower  Palaeozoic  Crinoidea,  not  only 
of  New  South  Wales,  but  indeed  of  Australia  generally  is  very 
limited.  It  may  be  summed  up  in  the  descriptions  of  three 
species;  and  some  indefinite  references  to  stem  ossicles  by 
Blandowski,  Selwyn,  aod  Smyth,  which  need  only  be  mentioned 
as  a  matter  of  history.     The  latter  may  be  referred  to  first : — 

Mr.  W.  von  Blandowski,  at  one  time  Curator  of  the 
National  (or,  as  it  was  then  called,  the  Museum  of  Natural 
History)  Museum,  Melbourne,  briefly  recorded  **  Fossil  Animal- 
culas  in  the  Primitive  Rocks  from  the  Upper  Yarra  District."^ 
The  specimens  were  collected  by  Mr.  P.  Acheson  on  the  left 
bank  of  Anderson's  Creek,  about  one  mile  from  its  junction 
with  ihe  Yarra,  and  consisted  of  Crinoid  stem- joints,  Polyzoa, 
and  Molluscan  casts.  The  stem-joints  were  referred  to 
"  Cyatocrinites  probably  pinnatm "  but  the  figures  given  on  an 
accompany iog  plate,^  lead  to  the  belief  that  two  distinct  forms 
were  found.  On  the  same  plate  other  crinoidal  fragments  are 
represented'  from  the  quartzose  sandstone  of  the  Heatfacote, 
(Mclvor)  gold-field.  Subsequently  Dr.  (then  Mr.)  A.  R.  0. 
Selwyn,  in  a  list  of  Victorian  Palsaozoic  fossils,  mentioned  *  the 
occurrence  of  Actinocnntis  and  Cyathocrinua  at  Watson's  Creek, 
Upper  Yarra  District.  Selwyn's  records  were  repeated  by  Dr. 
J.  J.  Bigsby  in  his  Thesaurus  SiluricusV  ^^^  Adinocrinm  stems 

1  Blandowski— Trans.  Phil.  Soc.  Vict.,  i.,  1865,  p.  122,  plate  ;  Personal 

Observations  in  Victoria,  1866,  p.  27. 
«  Blandowski— Trans.  Plul.  Soc.  Vict.,  i.,  1855,  pi.  figs.  309,  310. 
'  Blandowski — loc.  cxi,,  pi.  figs.  811,  <&c., 
*  Selwyn— Quart.  Joom.  Geol.  Soc..  xiv.,  1858,  p.  538. 
«  Bigsby— Tbesaoms  Silnricus,  1868,  pp.  18  and  19. 
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from  the  same  prolifio  distriot  by  Mr.  R.  Brongh  Smyth,  in  a 
list  of  Victorian  fossils  prepared  by  Prof.  Sir  P.  McCoy.* 

The  only  early  record  from  New  South  Wales  that  occurs  to 
my  mind  is  one  by  the  Rev.  W.  B.  Clarke  of  '*  crinoidal 
oolumus  "  in  Devonian  or  Passage  Beds/  but  without  locality. 

Not  until  1897  was  a  Crinoid  definitely  described  from  Aus- 
tralian Lower  Palaaozoic  rocks  by  Dr.  F.  A.  Bather,  who  figured* 
a  very  imperfect  impression  from  the  Upper  Silurian  shales,  near 
Prince's  Bridge,  Melbourne,  as  Haplocrinm  victoria.  This  was  sup- 
plemented in  1903  by  the  description  of  two  species,  referable  to 
distinct  genera,  by  Mr.  F.  Chapman.  For  the  first  a  new  genus 
was  proposed  — Helicocrinua^  and  the  species  named  S.  plumosus  ;  * 
the  second  was  referred  to  Botryoerinus  as  B,  longibrachuUw, 
Chapman.*^  Both  are  from  the  Upper  Silurian  rocks  of  the 
Melbourne  suburbs. 

The  specimens  of  Pisocrinus  (?)  yaasemia  were  collected  by 
Mr.  Shearsby  at  two  localities — viz..  Limestone  Creek,  Parish 
of  Derrengullen,  Co.  King,  and  Hatton's  Comer,  Yass  River, 
near  the  town  of  Yass ;  the  two  localities  are  at  no  great  dis- 
tance from  one  another.  The  Crinoid,  according  to  Mr. 
Shearsby's  notes,  occurs  at  Limestone  Creek,  near  Limestone 
Church,  in  a  bed  of  olive-g^y  shale,  about  fifty  yards  below  the 
Bowning  to  Wargeila  crossing  place.  The  bed  is  at  least 
twenty  feet  thick,  dips  15^  W.  S.  W.,  and  is  overlaid  by  a  lime- 
stone containing  a  copious  coral  fauna.  The  Cnnoid  is  plenti- 
fully distributed  through  the  lower  five  feet  of  the  exposed 
shales,  and  is  accompanied  by  casts  of  Mucophyllum  erateraides^ 
Eth.  fil.,  numbers  of  a  very  characteristic  Cyathcphyllum,^^ 
JRhixophyllum  interpunctatum,  De  Kon.,  and  other  corals. 

At  Hatton*s  Corner,  a  single  specimen  only  was  found  in  the 
thick  shale  below  the  wonderfully  well  defined  limestone  ex- 
posed there."     When  I  last  visited  this  instructive  locality,  I 

«  Smyth— [First]  Progress  Report,  [Second]  GeoL  Survey  Vict.,  1874, 
p.  34. 

7  Clarke— Researches  S.  Goldfields  N.  S.  Wales,  2iid  Ed.,  1860,  p.  286. 

8  Bather— Geol.  Mag.,  (4),  iv.,  1897,  p.  387,  pi.  xv. 

»  Chapman— Proc.  R.  Soc.  Vict.,  n.  s.,  xv.,  2.,  1903,  pp.  107-108. 

10  Chapman— Xoc.  ««.,  p.  108. 

^  To  be  described  later  as  Cyathaphyllum  shearsbyi. 

^  Both  the  limestone  and  shale  were  described  by  Mr.  C.  Jenkins 
(Proc.  Linn.  Soo.  N.  S.  Wales,  iii..  1, 1878,  p.  26),  as  members  e( 
his  "  Hume  beds,''  and  tbe  Calceola  mentioned  by  him  in  Bhitc 
phyUwn  inUrpunctatum.  In  addition  to  this  paper  the  geology  of 
the  district  will  be  found  treated  in  the  two  following  papers : — 
David  (T.W.E.)— Report  on  the  Fossiliferous  Beds,  Yass.  Ann.  Rept 

Dept.  Mines  N.S.  Wales  for  1882  (1883),  p.  148,  8  plates. 
Mit<}hell  (J.)— Notes  on  the  Geology  of  Bowning,  N.  S.  Wales.  Pi«c. 
Linn.  Soc  N.  S.  Wales,  (2),  L,  4, 1887,  p.  1198,  pi  xzi. 
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did  not  meet  with  PisocrinuSy  but  Mr.  Shearsbj's  notes  on  a 
collection  from  the  Limestone  Greek  shale,  strongly  support  the 
view  that  it,  and  the  bed  referred  to  at  Hatton's  Comer  are  one 
and  the  same."  The  Cyathophyllum  is  plentiful  there,  and  so  is 
Bhizophyllum  interpunctatum ;  this  bed  of  shale  is  also  the  horizon 
of  Barrandella  Unguifera,  Sby.,  var.  wilkinsani,  Eth.  fil.  So 
characteristic  of  the  Hatton's  Comer  shale  are  all  three  fossils 
that  the  name  of  either  may  be  selected  as  a  designation  for 
tie  bed  in  question.  T  prefer  the  name  of  "  Barrandella  Shale," 
as  the  RhizophyUum  is  also  found  in  a  lower  bed  of  the  section  at 
this  locality.^* 

Genm  Pisocrinus,  Be  Koninck,  1858. 

(Bull.  Acad.  R.  Belg.,  (2),  iv.,  1858,  p.  104 ;  Geologist, 

i.,  1858,  p.  182.)" 

Pisocrinus  (?)  yassensis,  sp.  nov, 

(Plate  xxxvii.,  figs.  1—14.) 

Sp,  Char. — Dorsal  cup  small,  rather  variable  in  form,  ob- 
conical  to  bowl-shaped,  and  in  transverse  section  circular  to 
sub-pentagonal.  Base  circular ;  BB  entirely  concealed  in  the 
deep  stem  depression,  and  entirely  covered  by  the  uppermost 
ossicle;  sutures  too  faint  to  be  perceptible,  even  in  the  best 
preserved  specimens.  ER5,  the  larger  radials  only  curving 
sufficiently  round  to  form  the  margin  of  the  circular  stem  de- 
pression ;  1.  ant.  B  ^^  triangular,  not  reaching  to  the  basals,  with 
its  lower  sides  equal  to  one  another ;  1.  poet.  B  hexagonal,  being 
bounded  by  the  1.  ant.  B,  ant.  B,  B',  r.  post  B,  and  facet ;  r.  post. 
B  and  r.  ant.  B.  four-sided,  the  adjoining  sides  above  the  apex 
of  B'  well  marked  whilst  the  sides  abutting  against  the  same 
plate  are  longer  than  the  outer  sides ;  ant.  B  six-sided 
only,  being  bounded  by  r.  and  1.  ant.  Rs,  B',  certain  basals, 
and  facet ;  radial  articular  facets  with  a  triangular  ground  plan, 
curved  on  the  outer,  or  wall  side  of  the  cup,  and  excavated  on 
the  inner  or  calycinal  side  ;  radial  processes  well  developed, 
halberd  head-shaped  when  conjoined.;  B'  pentagonal,  and  its 
apex  not  produced  into  a  process  separating  the  r.  ant.  and  post. 
Bs,  nor  does  the  plate  curve  inwards  to  form  part  of  the  basal 
cavity,  but  its  apical  margins  are  longer  than  those  between  the 

^  David  previously  suggested  this,  loc,  cit,  p.  148,  vert,  section,  bed 

C.-D. 
**  David — Loc.  cit.,  vert,  section,  bed  V. 
u  Emended  Bather— 1898. 
i<  Omitting  from  consideration  the  radial  processes. 
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1.  poet,  and  ant.  Bs  respectively.  Anal  x  and  tube  unknown. 
Caliciual  cavity  hour-glass-shaped,  constricted  at  about  the 
centre.  Arms  aod  tegmen  unknown  ;  stem  not  known  with 
certainty. 

Oh%,—\  have  quite  failed  to  distinguish  the  very  minute  and 
somewhat  deeply-sunk  basal  plates  (BB).  I  believe  there  are 
five,  but  I  cannot  assert  it  as  an  ascertained  fact.  I  think  five 
basals  munt  exist  from  the  otherwise  general  agreement  of  this 
Crinoid  in  its  structure  with  Dr.  Bather's  emended  descriptioD" 
of  the  genus  Pkocnnm,  If  three  basals  are  present,  and  not 
five,  there  is  only  one  other  genus  in  the  PisocrinidsB  in  which 
these  little  fossils  can  be  placed — Triacrinw^  but  all  other 
features  point  to  the  former  genus  as  the  proper  one. 

Dr.  Bather's  remarks  that  in  the  type,  P.  piltda,  De  Kon.,  the 
dorsal  cup  varies  much  in  shape.  '*  So  much  so  indeed  that  one 
is  tempted  to  make  moi*e  than  one  species,*'*^  applies  to  a  great 
extent  in  the  present  instance.  In  P/^J  yasBensk  three  principal 
varieties  can  be  distinguished: — 

a.  Bowl-shaped  dorsal  cup,  the  diameter  exceeding  the  height. 

h.  More  or  less   conical  dorsal  cup,  the  height  exceeding  or 
equal  to  the  diameter. 

c,  Pentaiobate  dorsal  cup.^' 

The  following  table  shows  the  respective  measurements  of 
seven  examples  of  vars.  a  and  h  ;  var.  a  is  by  far  the  most  com- 
mon. 


Var.  a. 

Vai 

.  h 

Example. 

Example. 

Height. 

Diam. 

Height. 

Diam. 

A. 

5  mm. 

6  mm. 

B. 

6  mm. 

5  mm. 

i). 

4    „ 

5    „ 

G. 

5     ,. 

5     ., 

D. 

6    „ 

6i„ 

— 

E. 

4    „ 

5     „ 

— 

— 

— 

F. 

5    ,. 

6    „ 

""" 

~~~ 

The  basal  cavity  for  the  reception  of  the  stem  ossicles  is  hol- 
low, there  is  no  rim  as  in  P.  pilula,  and  the  basals  within  the 

"  Bather— Crinoidea  of  Gotland,  pt.  1, 1893.  p.  22. 

w  Bather— /iwf,  p.  28. 

19  This  variety  will  be  treated  separately. 
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depression  are  flat.  The  inter-basal  sntnres  are  too  faint  to  be 
discemable,  and  even  in  some  examples  the  inter-radial  sutures 
are  seen  with  difficulty. 

The  radial  processes  are  from  one  and  a  half  to  two  milli- 
metres long,  and  when  those  of  contiguous  radials  are  united  the 
outline  is  more  or  less  halberd-shaped,  and  they  seemed  to  re- 
semble more  those  of  P.  pilula  than  those  of  P.  ollula. 

The  constriction  of  the  calicinal  centre  is  excellently  shown 
on  several  specimens,  some  internal  casts  pure  and  simple, 
others  in  which  the  plates  have  been  partially  broken  away  ;  the 
constricted  outline  is  distinctly  hour-glass  shaped. 

I  have  succeeded  in  isolating  the  following  plates : — The  right 
and  left  anterior  radials  (PI.  xxxvii.,  fig.  9  and  11.),  left 
posterior  radial  (PI.  xxxvii.,  fig.  8.),  and  the  radianal  (PL 
xxxvii.,  fig.  10). 

Hand  specimens  of  shale  from  the  bed  yielding  the 
remains  of  P.  ^^J  yassemia  are  full  of  stem  ossicles  of  more 
than  one  crinoid,  but  those  I  believe  to  appertain  to  this 
species  are  very  small,  short,  and  oblong,  unsculptured,  with 
plain  sutures,  and  a  small  apparently  circular  axial  canal. 
They  closely  rcEemble  the  stem  joints  of  P.  ptlula^  as  figured  by 
Bather.*^ 

The  surface  of  the  plates,  when  well  preserved  and  un- 
weathered,  is  fine-granulated  or  frosted.  I  believe  this  to  be 
true  sculpture  as  it  is  present  on  all  the  better  preserved 
specimens.  In  this  instance  it  certainly  is  not  produced  by 
weathering  as  suggested  by  Dr.  Bather  in  the  case  of  P.  pilula?^ 
The  late  Mr.  S.  A.  Miller  said  that  in  perfectly  preserved 
specimens  of  his  P.  campancF  the  surface  was  probably  granular. 

Ptsocrinus  (1 )  yassensia  in  no  way  resembles  P.  pocilluniy 
Angelin,^  specifically,  and  of  the  two  other  European  species, 
P.  pilula,  De  Kon.,^  and  P.  oUtda,  Angelin,^  it  is  certainly  most 
nearly  akin  to  the  latter,  for  the  basal  plates  do  not  show  in  a 
side  view,  or  elevation  of  the  calyx,  as  they  do  not  only  in 
P.  piluh,  but  in  the  following  American  forms : — P.  gemmi- 
formis^  6.    A.  Miller,*  P.  pyriformis^    Ringueberg,'*'  P.  glohosuSy 

•^  Bather— Loc.  cit.,  pi.  i.  f .  1. 

^  Bather— Xoc.  cit„  p.  28. 

^  Miller— Indiana.  17th  Ann.  Report  Geol.  and  Nat.  Resources  for  1891 
(1892),  p.  642. 

««  Bather— Zoc.  cit.,  pi.  i.,  f.  20-28. 

«  Hather— -Loc.  cit.,  pi.  i.,  f.  1-11. 

^  Bather— Z^oc.  cit.,  pi.  i.,f.  12-19. 

*  .Vliller— Jouin.  Oincin.  Soc.  Nat.  Hist.,  ii.,  2,  1879,  pi.  ix.  f.  6,  6  a-c. 

2^  Ringueberg— rriocrtntw,  Proc.  Acad.  Nat.  Sci.  Philad.  for  1884 
(1885),  pi.  iii.,  f.  1, 1  a-e.  Bather  cannot  distinguish  this  from  the 
more  conical  vars.  of  P.  pilula ;  probably  a  synonym. 
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RingueberK,*  i^.  campana,  S.  A.  Miller,**  and  P.  henedieti^  S.  A, 
Miller.^  In  addition  to  the  same  character  separating  the  Aub- 
tralian  Grinoid  proper  from  P.  gorbyi,  S.  A.  Miller,"  another 
American  species,  the  projection  of  the  five  regular  radials  in 
this  latter,  which  Mr.  Miller  described  as  **  strongly  lobed 
towards  the  tenons  of  the  arm  blades  "  will  tend  further  to  dis- 
tinguish it.  At  the  same  time,  this  projection  producing  a  sub- 
pcntalobate  outline  indicates  a  transition  towards  our  var.  r. 
jPisocrinus  tennesseensis,  Roemer^  was  described  from  a  specimen 
not  sufficiently  perfect  to  enable  a  comparison  to  be  made. 

It  will  be  apparent  from  these  comparisons  that  P.  ff) 
yassensis  need  only  be  considered  in  its  relations  to  P.  olkdcy 
Angelin.  The  difference  between  the  two  species  lies  chiefly  in 
the  form  of  the  radials,  which  in  P.  oUtUa  are  said  by  Bather  to 
be  of  the  **  same  general  shape  as  in  P.  pilula.  That  being  the 
case  we  find  as  follows : — In  P.  ^fj  i/asserms  the  1.  post.  R  is 
hexagonal  instead  of  heptagonal ;  the  ant.  R  is  six-sided  only  in- 
stead of  eight-sided  ;  R '  is  pentagonal  and  not  heptagonal  or 
"  seven  sided,"  and  the  apex  of  the  plate  is  never  produced  into 
a  process  more  or  less  separating  the  two  smaller  radials. 

P  ^fj  yasaensis  hbs  been  found,  as  already  explained,  both  at 
Limestone  Creek,  and  at  Hatton's  Comer,  near  Yass. 

P.  (?)  YASSENSI8,  var.  LOBATA,  VWr,  tUW. 

(Plate  xxxvii..,  fig.  15.) 

Ob8, — I  have  separated  a  few  specimens  from  the  typical  form 
on  account  of  the  greater  convexity  of  the  radials,  and  the  pro- 
jection of  their  outer  ventral  edges,  giving  rise  to  a  pentalobate 
outline  to  the  calyx,  whether  viewed  from  the  dorsal  or  ven- 
tral aspects.  This  lobation  is  itself  even  open  to  variation,  as 
it  is  much  more  pronounced  in  some  than  in  others,  and  in 
one  specimen  may  be  said  to  be  exaggerated.  With  this 
character  there  is  a  more  or  less  corresponding  transverse 
narrowing  and  longitudinal  lengthening  of  the  radial  facets. 

The  variety  has  only  been  met  with  at  Limestone  Creek. 

*  Ringueberg— Xor.  cit.,  pi.  iii.,  f.  2,  2  a-d.  Bather  says  this  is  a  mere 
var.  or  synonym  of  P.  gemmiformU^  S.  A.  Miller. 

^  Miller— Indiana.  17th.  Ann.  Kept.  Geol.  and  Nat.  Besoorces  for  1891 
(]8g2upl.  zi,  f.  4and  6. 

»  Miller— Xoc,  cii.,  pi.  vi.,  f .  18-16. 

M  Miller— Xoc.  ctY.,  pi.  vi.,  f.  17-23. 

«*  Eoemer— Silurische  Fauna  W.  Tennessee,  1860,  pi.  iv.,  f .  6  a  and  6. 
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The  breeding  HABITS  op  the  FIGHTINa  FISH 
( Betta  pugnax,  Cantor^. 

By  Edgar  B,  Waitb,  F.L.S.,   Zoologist. 

(Plate  xxxviii.) 

The  life  histories  of  several  members  of  the  AnabantidaB,  have 
been  investigated  and  the  results  of  the  observations  made 
known.  Special  mention  may  be  made  of  Osphronemus, 
Polyacanthus  and  Trichogaster  (Golisa).  For  oar  knowledge  of 
the  breeding  habits  of  these  intei*esting  fishes  we  are  mainly 
indebted  to  French  naturalists,  chief  among  whom  stands  M. 
Pierre  Carbonnier. 

Not  having  access  to  the  whole  of  the  literature  of  the  subject 
I  am  unable  to  know  if  the  life  history  of  Betta  pugnax.  Cantor^ 
has  been  described.  A  list  of  Carbonnier's  papers  will  be  found 
in  the  Koyal  Society's  Catalogue  of  Scientific  Papers.^  Of 
these,  one  of  the  two  following  may  contain  some  account  of 
Betta  i-^ 

llf.  Importation  de  poissons  ezotiques,  anabas,  poissons  com* 
battants,  gouramis.     Soc.  Acclim.  Bull.,  i.,  1874,  pp.  526-529. 

17,  Reproductions  de  poissons  ezotiques.  Ihid^  viii.,  1881^ 
pp.  103-112. 

The  work  cited  does  not  appear  to  be  in  Australia,  so  that  I 
may  perhaps  be  excused  if  I  publish  matter  already  known. 
The  term  *'  poissons  combattants. "  doubtless  applies  to  Betta^ 
but  it  may  be  noted  that  the  name  occurs  under  "  Importation  " 
and  not  under  "  Reproductions."  The  photograph  of  the  nest 
of  Betta  here  published  will  be  of  interest  and  is  possibly 
unique. 

The  fishes,  which  I  had  under  observation,  were  kindly 
obtained  at  my  request  by  my  friend  Captain  H.  de  C. 
Wetherall,  who  procured  them  from  Pinang  during  a  voyage 
to  the  Strait  Settlements.  They  reached  my  hands  on  April 
5th.  last,  and  on  the  following  day  the  male  commenced  to  blow 
the  bubbles  characteristic  of  the  family.  Rising  to  the  surface 
a  mouthful  of  air  was  taken  and  retained  f6r  two  or  three 
seconds,  during  which  time  it  received  a  coating  of  mucous. 

*  Cantor— Cat.  Malay.  Fishes,  1850,  p.  84,  pi.  ii.  figs.  1-3. 
"  Cat.  Sci.  Papers,  xii.,  1902.  p.  142. 
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The  babble  thas  formed  was  blown  at  the  sarface  and  the 
operation  repeated  until  a  circolai  mass  was  produced  75  mm. 
(=  3  inches)  in  diameter.  Another  layer  of  bubbles  was  next 
blown  which  had  the  effect  of  raising  the  first  oat  of  the  water. 
Seven  or  eight  layers  were  formed  in  all,  but  as  the  later 
bubbles  were  blown  only  under  the  central  portion,  a  dome- 
shaped  structure  resulted.  Leaves  of  duckweed  and  other 
small  objects  which  happened  to  float  over  the  area  selected, 
were  raised  on  the  dome,  but  were  there  as  the  result  of  accident 
and  not  of  design ;  they  will  be  seen  in  the  plate.  So 
viscid  is  the  secretion  enclosing  the  bubble,  that  though  exposed 
to  the  air  for  ten  or  twelve  days  it  still  fulfilled  its  function. 

On  the  third  day  the  nest  was  completed  and  breeding  com- 
menced. The  period  is  apparently  determined  by  the  female ; 
when  the  ova  are  ripe  and  possibly  occasioning  some  discomfort 
she  ascends  to  beneath  the  nest.  Then  takes  place  that 
marvellous  display  comparable  to  the  actions  of  gallinaceoos 
birds.  The  fins  of  the  male  are  extended  to  the  utmost,  the 
gill  membranes  protruded  and  the  blood-red  gills  exhibited 
beneath.  The  body  and  fins  become  resplendent  with 
iridescent  colours  and  quiver  with  intense  excitement 
The  female  thereupon  approaches  her  mate  and  is  turned 
upon  her  side.  As  he  tightens  his  body  round  her,  she 
becomes  upside  down.  In  three  or  four  seconds  the  pressure 
is  relaxed  and  the  male  assumes  a  position  below. 

The  eggs  are  then  extruded  and  caught  by  the  pectoral  and 
ventral  fins  where  they  remain  for  a  few  seconds,  to  ensure 
fecundation.  They  are  next  allowed  to  fall,  being  slightly 
heavier  than  water,  when  they  are  collected  by  the  male  waiting 
below.  If  the  time  is  prolonged  he  will  suck  them  in  from  the 
fins  possibly  to  prevent  their  being  taken  by  the  female  who 
promptly  devours  them.  The  male  having  given  the  e^rgs  a 
coating  of  mucous,  places  them  beneath  the  bubbles  to  which 
they  adhere.  From  three  to  seven  eggs  are  extruded  each  time, 
and  the  operation  is  repeated  until  from  one  hundred  and  fifty 
to  two  hundred  are  produced.  The  female  is  not  allowed  in  the 
vicinity  of  the  nest  when  laying  is  completed,  and  the  male  is 
untiring  in  his  care  of  the  eggs,  constantly  moving  their 
position  and  recoating  them  with  mucous. 

On  the  third  daiy  the  eggs  hatched;  the  larvsB  remained  beneath 
the  bubbles  for  some  time  but  occasionally  showed  a  tendency 
to  sink  ;  they  were  immediately  taken  in  charge  by  the  watchful 
father  and  replaced.  In  a  day  or  two  the  numbers  disposed  to 
leave  the  shelter  of  the  nest  increased  to  such  an  extent  that  the 
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male  oonld  not  possibly  secure  them  all,  though  he  frequently 
had  seven  or  eight  in  his  mouth  at  once.  He  would  search  for 
them  at  the  bottom  of  the  vessel  and  securing  some,  carry  them 
to  the  surface  and  blow  out  a  little  mud  with  the  larvas.  Many, 
however,  were  eaten  by  the  female,  and  though  the  fishes  bred 
on  three  occasions,  at  the  end  of  a  fortnight  followiDg,  all  the  fry 
had  disappeared.  Possibly  the  weather  proved  too  cold  for  the 
young,  as  it  subsequently  became  for  the  adults,  for  they  died 
also  during  the  winter. 
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MINERALOGICAL  NOTES :   No.  L— TOPAZ,  BERYL, 
VESUVIANITE,   TOURMALTNB,  and  WOLFRAMITB. 

By  G.  Andbbson,  M.A.,  B.Sc,  Mineralogist. 

(Plates  xxxix.-xli.) 

TOPAZ. 

Topaz  from  New  South  Wales  has  been  previously  described 
by  Hahn^,  bat  I  am  nnable  to  refer  to  his  paper,  and,  as  I  am 
ignorant  as  to  the  localities  and  development  of  his  specimens, 
it  may  be  that  this  paper  simply  dnplicates  or  falls  short  of  his 
work.  Nevertheless  it  is  hoped  that,  besides  being  a  description 
of  specimens  actually  on  view  in  the  Australian  Museum,  the 
present  paper  will  perhaps  be  useful  to  Australian  Mineralogrists 
to  whom,  as  to  the  writer,  the  earlier  work  may  not  be  available. 

Emmaville,  New  South  Wales. 

The  collection  of  minerals  lately  purchased  by  the  Trustees  from 
Mr.  D.  A.  Porter  contains  a  large  assortment  of  topaz,  mainly  small 
crystals,  from  an  emerald  mine  at  this  well-known  locality,  which 
may  be  given  more  exactly  as  Olen  Creek,  seven  miles  N.  by  E. 
from  Emmaville.  It  is  associated  with  tinstone,  beryl,  and 
fluorspar  in  pegmatite,  the  occurrence  having  been  already 
described  by  various  observers*.  The  crystals  are  almost  in- 
variably clear  and  colourless,  but  do  not  seem* to  attain  a  large 
size,  six  of  the  better  developed  specimens  averaging  7  mm.  x 

6  mm.  X  5  mm.  Two  larger,  doubly-terminated  crystals, 
measured  13  mm.  X  10  mm.  X  8  mm.,  and  18  mm.  X  9  mm.  x 

7  mm.  respectively.  The  larger  specimens  are  much  less  per- 
fectly developed  but  show  a  greater  proportion  of  doubly  ter- 
minated crystals,  which  are  rarely  found  in  this  species. 
Thus  a  collection  of  nineteen  crystals  specially  picked  on  account 
of  their  suitability  for  goniometric  measurement  contained  only 
one  doubly  terminated  specimen,  while  no  less  than  twelve 
were  found  in  a  collection  of  forty-four  larger  and  less  perfect 
crystals.  The  base,  which  is  a  constant  feature  in  all  the  cry- 
stals I  have  examined  though  sometimes  very  small,  is  often 
pitted  and  dull.  The  faces  in  the  prismatic  zone  are  sometimes 
striated,    but  usually  give  good  reflections ;  the  unit  prism,  m 

*  Hahn— Zeits.  Kryst.,  xxi.,  1893,  p.  837  (quoted  Ist  Appendix  to 
the  sixth  edition  of  Dana's  System  of  Mineralogy,  1899,  p.  69). 

«  David— Ann.  Eep.  Dept.  Mines  for  N.S.  Wales  for  1891  (1892),  pp. 
229-234;  Curran— Journ.  Roy.  Soc.  N.S.Wales,  xxx.,  1897, pp. 
244-247,  pi.  xiv. 
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(110)  generally  predominates.  One  crystal  showed  a  well- 
developed  bracbypinaooid  (010),  wbicb  on  two  otbers  appeared 
as  a  very  narrow  plane.  Tbe  rare  macropinacoid  (100)  was  not 
recognised.  Tbe  bracbydome  /  (021)  seems  to  be  invariably 
present.  In  all  fifteen  forms  were  identified  : — b  (010),  c  (001)  ; 
m  (110),  if  (230),  I  (120),  tt  (250),  g  (130)  ;  d  (201),  h  (203), 
/  (021),  y  (041)  ;  o  (221),  u  (111),  i  (223),  x  (243)  (in  this 
as  in  ihe  otber  species  tbe  lettering  and  axial  ratios  are  accord- 
ing to  Dana.)  ;  PI.  xxxiz.,  fig.  3  sbows  all  tbe  forms  except  b. 
Five  of  tbe  best  and  most  typical  crystals  were  measured  on  tbe 
Ooldscbmidt  two-circle  goniometer  at  tbe  University  of  Sydney. 

Crystall, — (PL  xxxix.,  fig.  1.)  Tbis  crystal  measures  9  mm.  X 
6  mm.  X  5  mm.  and  may  be  described  sbortly  as  stout  prismatic. 
Tbe  five  forms  in  tbe  prismatic  zone  are  present  in  tbeir  full 
complement  of  four  faces,  excepting  ir  wbicb  bas  only  two. 
Tbe  prism  m  is  tbe  largest  but  tbe  otbers  are  also  well  developed 
Tbe  bracbydome  /  is  large,  y  is  absent.  Tbe  two  faces  of  tbe 
macrodome  d  are  present  as  small  planes  giving  poor  reflections. 
Tbe  base,  relatively  small  owing  to  tbe  large  size  of  tbe 
bracbydome,  is  rongb  and  almost  non-reflecting.  Of  tbe  pyramids 
0  and  u  bave  tbe  full  quota  of  faces,  wbile  i  bas  only  two. 

Tbe  appended  table  sbows  tbe  mean  co-ordinate  angles  ob- 
tained, the  crystal  being  placed  in  the  conventional  position  with 
tbe  zone-circle  [021,001]  as  **  prime  meridian." 
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Crystal  II, — (PI.  xxxiz.,  fig.  2). — This  specimen  illostrates 
another  common  type.  The  dimensions  of  the  crystal  are  5  mm. 
X  7  mm.  X  6  mm.  Only  three  prisms  are  represented  m  (110)  M 
230)  and  I  (120),  of  which  m  and  /  are  the  largest.  The  two 
hrachydomes  /  and  y  are  small  as  are  the  three  pyramids,  and 
the  basal  pinacoid  is  proportionately  large.  The  brachypinacoid 
h  (010)  is  present  as  a  very  small  plane.  There  are  also  indica- 
tions of  one,  or  perhaps  two,  macrodomes,  but  they  do  not  give 
images.  The  faces  as  a  role  give  good  reflections,  and  the 
measured  angles  agree  well  with  the  calculated  values. 

Crystal  III, — (PL  xxxlx,  fig,  3). — This  is  the  best  crystal  in  the 
Museum  collection,  and  shows  a  somewhat  different  habit.  It 
measures  7  mm.  X  4  mm.  X  2i  mm.  Fourteen  forms  were 
recognised.  Of  the  prisms  m  (110)  greatly  predominates,  and  it 
has  two  parallel  faces  much  larger  than  the  others,  so  that  the 
crystal  might  be  described  as'  tabular  on  these  faces.  The  domes 
/and  y  are  about  equally  developed  and  small,  while  the  base, 
which  IS  unusually  smooth  and  brilliant,  is  large.  The  pyramids 
0,  tf,  and  i  are  comparatively  narrow,  while  in  addition  there  are 
two  small  faces  of  the  brachypyramid  x  (243).  The  macro- 
domes  d  and  h  are  very  small,  and  are  each  represented  by  one 
plane. 

Crystal  III.  and  another  of  similar  habit  were  selected  for  the 
determination  of  the  refractive  indices  and  optic  axial  angle ; 
as  the  values  obtained  were  practically  equal  for  the  two,  the 
results  from  both  are  combined  in  order  to  find  the  means.  The 
indices  7  and  fi  were  measured  on  a  Fuess  vertical  axis  gonio- 
meter, using  the  faces  of  m  as  a  refracting  prism,  and  fitting 
the  telescope  with  a  nicol  prism.  By  viewing  the  signal  suc- 
cessively through  m  and  m ',  and  m ' '  and  m  " ',  making  several 
determinations,  and  taking  the  mean  of  the  best  results,  values 
which  are  at  least  reasonably  correct  were  obtained.  The  three 
indices  were  also  determined  by  the  method  of  total  reflection ; 
sudium  light  was  employed  in  all  cases. 

The  optic  axial  angle  for  sodium  light  was  measured  in  the 
usual  apparatus  on  the  universal  stand  carrying  the  vertical  axis 
goniometer.  The  mean  values  of  the  indices  having  been  found, 
a  liquid  was  prepared  consisting  of  cinnamic  aldehyde,  index 
1*619,  and  bromoform,  index  1*600,  in  such  proportions  as  to 
have  a  refractive  index  equal  to  the  value  found  for  )3.  The  cry- 
stals were  immersed  in  this  in  a  small  glass  tank  with  parallel 
walls.  In  this  way  the  acute  and  abtuse  angles  2Ya  and  2yo 
could  be  successively  measured.  In  order  to  correct  errors  of 
observation  and  adjustment,  successive  readings  were  taken  by 
revolving    the    crystal    several    times    in    one   direction,  and 
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determining  the  position  of  axial  emergence  from  each  end,  and 
both  sides  of  the  cjrstal.  The  temperature  was  17^-20^  G. 
Sabeeqaentlj  the  refractive  index  of  the  liquid  was  re-deter- 
mined and  found  to  be  the  same  as  before.  The  result  for  re- 
fractive indices  and  axial  angles  are  combined  in  the  table  below 


Refractive  Indi 

ces. 

Axial  Angles. 

a 

^ 

7 

2V. 

2Vo 

16126 

1-6163 

16-244 

O              / 

63    37 

o          / 

116    21 

16143 

16146 

1-6212 

63    33 

116    29 

16137 

16166 

1-6227 

63    29 

116     31 

1-6163 

16229 

es    22 

116    27 

1  6229    ; 

63     32 

116    38 

Mean  16135 

1-6160 

1-6228 

63     30 

116    29 

Thus  the  birefringence  is  '0093. 

From  the  mean  refractive  indices  found  the  value  of  2ya  was 
calculated  by  the  usual  formula.  The  calculated  value  is  found 
to  be  62^  42 '  which  agrees  tolerably  with  the  measured  angle. 

Oban,  New  South  Wales.* 

At  Oban  topaz  usually  occurs  as  waterworn  pebbles  of  rather 
large  size  ;  they  are  generally  colourless  but  some  have  a  bluish 
tint  and  when  cut  make  handsome  gems.  When  crystals  are 
found,  the  faces  are  peldom  good,  being  worn  and  dull ;  they 
sometimes  show  natural  etch-figures,  and  what  seem  to  be  pre- 
rosion  faces  are  occasionally  developed.  The  basal  plane  is 
apparently  rare,  so  that  the  crystals  have  either  pointed  termi- 
nations, or  the  large  brachydomes  meet  in  an  edge. 

Crystal!, — (PI.  xxxix.,  fig.  4). — The  drawing  shows  the  crystal 
in  approximately  its  natural  development ;  this  is  the  best  crystal 
from  Oban  in  the  Museum  collection.  Its  colour  is  faintly 
bluish.  The  prism  li&  much  larger  than  m^  as  can  be  seen  on  the 
unbroken  side.  There  are  indications  of  another  prism  between 
m  and  /,  probably  Jf,  but,  owing  to  stnation,  the  measurement 
was  unsatisfactory  and  the  form  is  not  fi(?ured.     The  dimenRions 

«  Porter— Journ.  Roy.  Soc.  N.S.  Wales,  xviii.,  1885,  p.  77 ;  Curran 
— Loc,  ciLf  p.  245,  pi.  xiii ,  figs.  1,  2,  3. 
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are :  3  cm.  X  3  cm.  X  2^  cm.  approximately.  The  brachydome 
y^  which  is  only  seen  on  one  side,  is  very  small ;  /  is  large,  and 
its  two  faces  meet  in  a  long  edge.  The  three  pyramids  o,  e#,  and  i 
are  present,  u  being  the  largest.  Etch-figares  are  well  seen 
especially  on  the  domes.  They  seem  to  take  the  form  on  the 
dome  faces  of  little  rounded  ridges,  with  a  blnnt  termination 
towards  the  apex  of  the  crystal,  and  tapering  off,  towards  the 
other  end.  The  forms  were  identified  by  the  contact  goniometer, 
the  angles  determined  being  as  under : — 


Angle. 

Measured. 

Caloalated. 

Error. 

O               ' 

o             / 

O                ' 

mMn'" 

110  A  110 

56    30 

55    43 

47 

lAl'" 

120  A  120 

92      0 

93     10 

1    10 

/A/' 

021  A  021 

86      0 

87    18 

1     18 

/Ay 

021  A  041 

18      0 

18    41 

41 

wAo 

110  A  221 

27      0 

26      6 

54 

mAu 

110  a  111 

45      0 

44    25 

35 

mAt 

110  A  223 

57      0 

55    46 

1     14 

Crystal  II. — (PI.  xxxix,  fig.  5.).  —It  measures  4 cm.  X  4  cm.  X 
3i  cm.  and  is  essentially  similar  to  Crystal  I.  save  that  it  is  of  a  more 
pronounced  bluish  tint,  and  wants  y^  o,  and  i.  The  etch-figures 
are  similar  to  those  of  the  first. 

Dr.  A.  S.  Eakle  refers  to  an  Australian  crystal  of  topaz  in 
the  collection  of  the  U.S.  National  Museum  which  from  his 
description  probably  came  from  Oban^. 

BERYL. 

The  occurrence  of  beryl  and  emerald  at  Emmaville  has  been 
known  since  1890,'  and  considerable  quantities  have  been  cat 
and  polished  as  gems.  A  large  proportion  of  the  stones  is 
rather  green  beryl  than  emerald,  the  colour  not  being  sufficiently 
deep.  The  crystals  are  comparatively  simple,  that  shown  in  PI. 
xl.,  fig.  1  being  the  most  complex  that  has  come  under  my 
observation.     It  is  2  mm.  long  by  1^  mm.  in  diameter,  and  the 

*  Eakle—Proc.  U.S.  Nat.  Mus.,  xxi.,  1899,  p.  364. 

«  David— Ann.  Eep.  Dept.  Mines  N.S.  Wales  for  1891  (1892),  pp.  229- 

234 ;  Curran— Jour.  Eoy.  Soc.  N,S.  Wales,  xxx.,  1897,  pp.  238-244, 

pi.  XV.,  fig.  1. 
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faces  are  developed  in  almost  ideal  symmetry,  their  relative  sizes 
being  approximately  as  represented  in  the  figure.  It  is  a  com- 
bination of  the  unit  prism  m  (1010)  with  the  unit  pyramid  p 
(1011)  and  the  diagonal  pyramid  s  (1121),  truncated  by  the 
base.  The  co-ordinate  angles  obtained  by  measurement  and  the 
calculated  values  are  as  follows  : — 
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30      0  :  44    56 

1 

1 

7 

1 

2 
2 
5 

Three  crystals  of  slightly  larger  size  from  Glen  Creek,  Emma- 
ville,"  show  the  unit  prism,  a  fairly  large  basal  plane,  a  well 
developed  diagonal  pyramid,  and  only  one  small  triangular  face 
of  p  (lOll) ;  so  that,  apparently,  the  usual  form  is  a  combina- 
tion of  the  prism  m,  the  base,  and  the  diagonal  pyramid,  and, 
less  commonly,  the  unit  pyramid. 

VESUVIANITE. 

Small  but  brilliant  crystals  of  vesuvianite  are  found  at  Bowl- 
ing Alley  Point,  Nundle,  New  South  Wales,  lining  cavities  in 
veins  of  massive  garnet  traversing  serpentine.^  A  few  crystals 
were  carefully  detached  from  the  matrix  and  examined  under  a 
lens.  They  are  remarkably  uniform  in  development,  all  show- 
ing apparently  the  same  combination,  which  is  represented  in 
ideal  symmetry  in  PI.  xl.,  fig.  2.  Owing  to  the  small  size  of 
the  faces  it  is  impossible  to  do  more  than  indicate  their  relative 
dimensions.  The  specimens  may  be  generally  described  as  long 
prismatic  in  habit,  and  yellowish  green  in  colour.  The  forms 
present  are  the  prism  of  the  first  order,  m  (110),  the  prism  of 
the  second  order,  a  (100),  with  the  unit  pyramid /?  (Hi),  the 
pyramid  t  (331),   and  the  ditetragonal  pyramid  s  C311).     Save 

«  Porter— Joum.  Boy.   Soc,  N.S.  Wales,  xxii.,  1889,  p.  82,  pi.  i., 

figs.  8  and  9. 
^  Porter— Xoc.  ei^.,  xviii.,  1886,  p.  80;    Liversidge— Minerals  N.S. 

Wales,  1888,  p.  204. 
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that  it  wants  the  basal  plane  the  habit  is  essentially  similar  to  that 
of  the  crystal  from  Zermatt  figured  by  Dana  after  Penfield.^ 
Below  are  the  co-ordinate  angles  obtained  : — 
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TOURMALINE. 

Toarmaline  of  gem  quality  has  recently  been  discovered  in 
the  Hundred  of  Dudley,  Kangaroo  Island,  South  Australia.  Mr. 
H.  Y.  L.  Brown,  G-overnment  Geologist,  South  Australia, 
says* : — "  The  stones  are  remarkable  for  their  size  and 
beauty,  and  after  passing  through  the  lapidary's  hands  form 
very  handsome  gems.  The  prevailing  color  is  green  in  various 
shades,  although  some  of  the  crystals  have  centres  of  a  delicate 
pink  color.  Sales  made  show  that  the  stones  have  commercial 
value  in  the  rough,  and  the  discovery  bids  fair  to  be  of  import- 
ance." 

By  the  kindness  of  Mr.  B.  F.  Pittman,  Under-Secretary  for 
Mines  and  Agriculture,  New  South  Wales,  and  the  good  offices 
of  Mr.  G.  W.  Card,  Curator  and  Mineralogist  to  the  G^logical 
Survey,  I  have  been  enabled  to  examine  and  measure  some 
crystals  of  tourmaline  from  this  locality  on  view  in  the  Mining 
and  Geological  Museum,  Sydney. 

The  six  crystals  examined  in  detail  had  been  attached  by  one 
end,  consequently  show  only  one  termination.  Apparently  they 
are  of  the  usual  columnar  habit.  The  colour  varies  from  practi- 
cally opaque  black  at  the  apex,  to  transparent  green  towards  the 
broken  end,  but  there  is  no  definite  line  of  demarcation  in  the 
tint  as  is  sometimes  observed  in  tourmaline.^^     The  faces  in  the 

8  Dana— System  of  Mineralogy,  6th  Ed.,  1892,  p.  479,  fie.  10, 

^  Brown — A  Short  Review  of  Mining  Operations  in  tne  State  of 

South  Australia  during  thp  ^^ear  1903  (1904),  p.  12. 
w  Bowman— Min.  Mag.,  xiii.,  1903.  pp.  108-9. 
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prismatic  zone  are  as  usual  rounded  and  striated,  and  in  the 
figured  specimens  only  the  forms  which  were  definitely  recognised 
are  taken  account  of.     The  commonest  termination  is  evidently  . 
a  combination  of  r  and  o  simply,  o  predominating. 

Crystal  I. — (PI.  xl.,  fig.  3.).— It  measures  7  mm.  x  3  mm. 
Only  one  prism  was  clearly  identified,  namely  the_  diagonal 
prism  a  (Il'ZO).  The  crystal  is  terminated  by  r  (lOil)  and  o 
(0221).  The  latter  in  large,  roughly  triangular  faces  predomi- 
nates, r  being  represented  by  narrow  planes.  All  the  forms  are 
present  in  the  full  complement  of  faces. 
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Crystal  IL — (PI.  xl.,  figs.  4  and  5.) — This  specimen,  which  is 
approximately  of  the  same  size  as  the  last,  is  somewhat  more  com- 
plicated. It  shows  the  two  trigonal  prisms  m  (lOlO)  and  m  (OllO), 
the  diagonal  prism  a  (1120)  the  positive  rhombohedron  (trigonal 
pyramid)  r  (lOll),  the  negative  rhombohedron  o  (0221),  and  the 
scalenohedron  u  (3251).  The  two  rhombohedra  are  about  equally 
developed  while  u  is  small. 

An  apparatus  was  improvised  to  test  the  crystals  for  pyro- 
electricity  by  Kundt's  method.  The  result  was  to  prove  that  in 
all  six  crystols  the  end  with  terminations  becomes  positively 
electrified  on  cooling.  Hence  the  terminated  end  is  the  anti- 
logous pole.  On  examining  the  crystals  for  pleochroism,  it  was 
found  that  the  osdinary  ray,  vibrating  perpendicular  to  the  ver- 
tical axis,  is  almost  completely  absorbed,  while  the  extraordinary 
ray,  vibrating  parallel  to  the  axis,  has  a  tint  of  apple  to  glau- 
cous-green. 

WOLFRAMITE. 

Wolframite  is  of  common  occurrence  in  New  South  Wales, 
but  it  is  almost  invariably  massive.  In  fact  ciystallised  speci- 
mens are,  so  far  as  I  am  aware,  obtained  only  at  the  Wild  Kate 
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Mine,  near  Deepwater.  Mr.  C.  A.  Siissmilch,  Lecturer  in 
Geology,  Technioal  College,  Sydney,  was  good  enough  to  lend 
three  crystals  for  description,  and,  from  the  Mining  and  G^logi- 
cal  Mosenm  four  others  were  kindly  given  on  loan  for  the  same 
purpose.  In  PI.  xli,  figs.  2  and  4  are  drawn  from  the  Geological 
Survey  specimens,  the  original  of  fig.  3  belongs  to  Mr.  Buss- 
milch  ;  fig.  1  represents  a  crystal  from  the  Museum  collection. 

The  forms  identified  are  :— a  (loO)  c  (001),  /  (210)  m  ^110,)  t 
(102)  y  (102)/(0ll)  w  (111)  0  (111)  a  (121)  %  {YIY), 

Crystal  L — (PI.  xli.,  fig.  1.). — This  crystal  measures  3|  cm.  x 
2}  cm.  X  1  cm.  It  is  developed  in  almost  ideal  symmetry  and  is 
BO  represented  in  the  figure.  The  orthopinacoid  a  (100)  ia  large, 
the  two  prisms  /  and  m  are  approximately  equal  in  size.  The 
a  and  B  faces  are  well  developed  while/  is  comparatively  small. 
The  faces  were  measured  with  the  contact  goniometer,  values 
being  obtained  as  under : — 


Angles. 

Measared. 

Galonlated. 

Error. 

0         / 

o       , 

1 

IM'" 

210  A  210 

46      0 

45      4i 

56i 

m^m'" 

llOAllO 

79      0 

79    23 

23 

f/^f 

OllAOll 

82      0 

81     54 

6 

aKa' 

121  A  121 

99    30 

100      3 

33 

«A«' 

121  A  121 

100      0 

100    41 

41 

The  other  crystals  are  drawn  as  nearly  as  possible  accordin^r 
to  their  natural  development,  and  call  for  no  particular  verbal 
description. 

Crystal  II. —  (PI.  xli.,  fig.  2.)  measures  6  cm.  x  3  cm.  x  \\  cm. 
It  is  the  only  specimen  with  the  two  orthodomes  t  and  y  pre- 
sent.    The  crystal  is  much  broken  and  the  prism  faces  striated. 

Crystal  III, — (PK  xli.,  fig.  4.)  is  cleaved  and  m  is  absent.  On 
the  Ipft  side  of  the  drawing  is  h  large  cleavage  plane  parallel  to 
h.     Behind,  it  shows  only  a  (100), 

Crystal  /F.— (PI.  xli.,  fig.  3.).— The  dimensions  are  2  cm.  x  3 
cm.  t\^  cm.  It  has  the  bape  present  and  is  broken  irregularly 
at  both  ends  of  the  ortho-axis. 
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In  oonclnsion,  I  desire  to  express  my  indebtedness  to  Mr.  H. 
Stanley  Jeyons,  M.A.,  B.So.,  F.G.S.,  Leotorer  in  Mineralogy 
and  Petrology,  in  tite  University,  Sydney,  for  mach  cordial 
assistance  and  advice. 


Note — Since  the  above  was  written  I  have  been  able  to  obtain  the 
paper  on  New  Sonth  Wales  Topaz,  by  Hahn,  previously  referred  to. 
No  locality  is  given,  save  New  Sonth  Wales,  bnt  if  the  crystab 
are  all  from  the  same  place,  that  place  is  probably  £mmaville. 
Hahn  recognised  all  the  forms  I  have  enumerated  on  Topaz  from 
this  locality,  except  the  base  and  the  pyramid  x,  but  his  combi- 
nations were  evidently  much  simpler.  Two  crystals  are  figured, 
one  showing  the  faces  m,  /,  f,  y,  o,  u^  t\  the  other,  the  forms  f»,  /, 
/,  y,  d,  h,  0,  M,  t, 

2  £  was  determined  on  a  cleavage  plate  in  sodinm  light,  and 
found  to  be  113^  18'. 
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A    SECOND    SAUROPTBRYGIAN    CONVERTED    INTO 

OPAL,  FBOM    THE    UPPER   CRETACEOUS   of 

WHITE  CLIFFS,  NEW  SOUTH  WALES. 

With  Indications  of  Ichthyopteryoians 
at  the  same  locality, 

By  R«  Etheridgb,  Jud.,  Curator. 

(Platee  xlii.— xlv.) 

The  discovery  of  the  remaiDS  of  Cimoliosain^m  leucosc()p€lm, 
Eth.  fil./  in  the  White  Cliffs  Opal  deposit  has  been  followed  by 
that  of  another  Sanropterygian  referable  to  CvnoUosoums, 
closely  allied  to  C.  milierlandi,  McCoy^  The  remains  of  this 
reptile  have  passed  into  the  possesFion  of  the  TroBtees,  by 
purchase,  and  are  now  described.  The  skeleton  consists  of  the 
following  parts : — Thirty-six  vertebral  centra,  a  nnniber  of 
rib  pieces,  a  tooth,  the  distal  end  of  a  hmnems,  two  femora,  one 
nearly  complete,  and  other  fragments. 

The  mode  of  preservation  is  similar  to  that  of  C.  leutoscopelus, 
the  bones  being  converted  into  opal  of  one  variety  or  another. 
In  most  instances  the  conversion  is  complete,  but  in  a  few 
cases  traces  of  bone  tissue  still  remain.  Most  of  the  centra  are 
converted  either  into  white  opaque  opal,  or  colourless  trans- 
lucent opal  with  blue  patches,  passing  into  indifferent  "  magpie  " 
opal;     here   and    there  traces  of  precious  opal    make    their 


1  Etheridge— Bee.  Austr.  Hub.,  iii.,  2,  1897,  p.  10. 

^  McCoy— Ann.  Mag.  Nat.  Hist ,  (3),  xiz.,  1867,  p.  856;  Trans.  B.  Soc. 
Vict,  viii.  1, 1868,  p.  42 
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appearance.  In  fact,  this  description  will  hold  good  for  nine- 
tenths  of  the  bones,  the  small  cervical  plenrapophysis  (PI.  xHy.,  fig. 
6  and  7)  containing  more  precious  opal  than  any  of  the  other 
fragments.  For  riohneBS  of  colour  these  bonen  bear  no  com- 
parison with  those  of  C  leucoacopelm. 

Vertebral  Centra. — ^The  whole  of  these  are  faintly  amphiooelous, 
but  in  some  cases  the  double  cupping  is  so  faintly  marked  that 
the  anterior  and  posterior  articular  surfaces  may  be  described  as 
amphiplatamouB,  and  many  with  a  marked  central  boss,  but 
without  any  trace  of  peripheral  rugosity.  In  outline  the 
articular  surfaces  vary  from  oval  to  ellipsoidal — the  anterior 
cervical  and  dorsal  oval,  the  posterior  cervical  (P  pectoral) 
ellipsoidal — and  the  lateral  surfaces,  speaking  broadly,  are 
slightly  concave  longitudinally.  The  ventral  sur&usee  of  the 
anterior  cervical  are  rather  flattened,  and  those  of  the  pectoral  (?) 
and  dorsal  convex  in  varying  degree ;  from  all  the  neural  arches 
and  pleurapophyses  have  been  removed.  The  venous  foramina 
are  well  marked  and  large,  both  dorsally  and  ventrally,  whilst 
the  central  boss  of  the  articular  surfaces  in  the  pectoral  (?)  and 
dorsal  centra  is  not  only  large,  but  possesses  a  central  depression 
of  its  own.  The  floor  of  the  neural  canal  in  the  cervical  centra 
is  shown  as  a  biconate  scar,  and  on  the  pectoral  (?)  and  dorsal 
as  an  hour-glass-shaped  scar.  The  neurapophysial  facets  are 
ellipsoidal,  deep,  and  more  or  less  horizontal  excavations  on  the 
anterior  cervical  centra,  becoming  broarder  as  the  column  is 
descended,  and  there  confined  strictly  to  the  dorsal  surfaces  of  the 
bones.  On  the  pectoral  (?)  centra  these  scars  are  even  wider 
transversely,  oblique,  and  descend  on  to  the  lateral  surfaces, 
but  on  the  dorsal  centra,  they,  to  all  intents  and  purposes,  again 
assume  the  same  chai-acters  as  those  of  the  anterior  oervicals ; 
none  of  the  neurapophyses  are  preserved  in  situ. 

The  pleurapophysial  facets,  or  costal  pits,  are  in  every  case 
sii\gle,  and  on  the  more  anterior  cervical  centra  are  faint, 
elongated  (fore  and  aft)  scars,  and  situated  low  down  on  the 
lateral  surfaces.  On  several  of  the  centra,  immediately  in  front 
of  those  I  assume  to  be  pectorals,  these  facets  take  on  a  very 
definite  and  rounded  outliue,  showing  a  fractured  projecting 
surface.  On  the  pectoral  (?)  centra  the  pleurapophysial  facets 
are  compressed  longitudinally,  and  project  laterally.  I  diBtinguish 
the  dorsal  centra  by  the  absence  of  these  scars.  There  are 
three  much  worn  centra,  shorter  (i.e.  fore  and  aft),  that  may  be 
caudals,  although  I  cannot  satisfactorily  detect  facets  for  the 
attachment  of  chevron  boues. 
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The  following  are  mpaBnrements  of  typical  centra  from  the 
Ave  parts  of  the  column  as  here  distinguished  : — 
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The  articalar  sarfaces  in  the  posterior  cervical  centra  are 
practically  flat ;  in  the  pectorals  (?)  there  is  a  faint  degree  of 
concavity,  whilst  in  the  dorsal  centra,  the  surface  from  the 
periphery  for  aboat  one-fourth  of  the  centrum  diameter 
(longitndiDally)  is  flat,  the  remainder  of  the  surface  within 
this  margin,  heing  slightly  concave. 

The  venons  foramina  are  close  together  on  the  venters  of  the 
anterior  cervical  centra,  and  far  apart  on  the  posterior 
cervical,  pectoral  (?),  and  dorsal  centra,  separated  in  some 
instances  by  an  interforaminal  flat  or  gently  convex  surface 
of  from  ten  to  fifteen  millimetres ;  there  is  no  dividing  ridge, 
and  on  the  dorsal  surface  only  one  foramen  exists  throughout 
the  entire  series  of  centra.  ' 

It  is  possible  that  the  centra  I  have  termed  pectoral  should 
be  included  in  the  cervical  serfes  proper,  at  the  same  time  they 
to  some  extent  agree  with  Mr.  R.  Lydekker's  definition'  of  these 
bones,  in  having  the  costal  articulation  partly  on  the  arch  and 
partly  on  the  centrum.  In  the  present  case  the  costal  pits,  although 
not  strictly  on  the  arch  form  one  with  the  nenrapophvsial  facets, 
as  in  the  centra  of  (),  planus,  Owen'  and  which  Sir  Richard  placed 
amonffst  the  posterior  cervicals. 

Neural  Spines,^On\j  two  portions  of  detached  neural  spines 
remain.  One,  a  cervical,  is  minus  its  apex,  and  below  is  broken 
off  across  the  ceiling  of  the  neural  canal,  but  retains  the 
fractured  zygopophysial  facets ;  in  its  present  condition  it  is 
forty-one  millimetres  long,  with  a  maximum  fore  and  aft 
measurement  of  twenty-two  millimetres.  The  other  specimen 
is  a  very  much  stouter  bone,  with  less  of  the  spine  proper 
remaining,  but  a  larger  proportion  of  the  neural  arch  (1^1.  xliii.,  fig. 
3)  and  from  its  lateral  spread,  I  am  inclined  to  regard  it  as  the 
remains  of  a  dorsal  spine,  with  the  zygopophyses  broken  off. 

Pleurapophym.  —In  PI.  xliv.,  figs.  6  and  7  is  represented  a  small 
bone,  with  a  flat  and  spreading  oblique  base,  a  short  constricted 
neck,  and  an  expanded  distal  portion  which  is  a  little  curved, 
gently  convex  on  one  side,  slightly  concave  on  the  other.  This 
want  of  bilateral  symmetry  removes  it  from  the  category  of  a 
neural  spine,  and  I  can  only  conclude  that  it  is  part  of  a 
cervical  pleurapophysis.  The  length  over-all  is  twenty-two 
millimetres,  the  width  of  the  expended  portion  fourteen  milli- 
metres, and  the  srreatest  diameter  of  the  head  nine  millimetres. 

P  lalamje. — Only  one  of  these  bones  is  piesent  in  the  collection. 
It  is  short  and  stout,  strongly  hour-glass-sbaped,  twenty-one 

>  Lydekkei^Nicholson'B  Man.  Fbl.,  3rd.  £d.,  1889,  p.  1068. 
<  Owen— Men.  Foss.  Beptilia  Cret.  Formations,  Sappl.  iv.,  1864,  p.  3, 
pi.  i.,  f .  B-7. 
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millimetreB  long,  and  nine  millimetres  in  diameter  at  the  median 
oonstriotion,  It  closely  resembles  some  of  the  phalanges  of 
C.  leucoscopelus. 

Ribs. — Nnmeroos  pieces  of  ribs  are  present,  f  ractared  portions 
similar  to  those  of  C.  leiwoscopelus ;  typical  examples  will  be 
found  represented  in  the  description  of  that  species. 

Humerus,— One  fragment  may  be  that  of  a  portion  of  the 
distal  end  of  a  humems  exhibiting  the  grater  part  of  an 
articular  surface,  and  measures  seventeen  millimetres  at  its 
widest  point  (PI.  xliv.,  figs.  2  and  3),  the  breadth  of  the 
articular  surface  being  twenty-seven  millimetres. 

Femora. — Two  bones,  neither  actually  complete,  accompany 
the  other  portions  of  the  skeleton,  which  I  believe  are  femora. 
They  correspond  in  general  outline  with  Owen*s  figure  of  the 
femur  of  Cimoliosaurus  Tieocomiensis,  Gpche*.  One  lateral  edge 
of  this  bone  is  nearly  straight,  the  other  is  concave.  The 
proximal  ends  in  both  instances  are  lost,  but  the  distal  are 
fairly  complete.  The  more  complete  of  the  two  measures 
eighty-five  millimetres  in  leng^,  and  forty>one  millimetres 
transversely  across  the  articular  surface  (PL  xliv.,  fig.  1.) 

Tooth. — Bones  of  the  head  are  entirely  wanting.  One  tooth, 
beautifully  converted  into  translucent  white  and  blue  opal  is 
present.  It  is  defective  at  the  base,  but  still  measures  twenty- 
two  millimetres  along  the  curve,  and  has  a  diameter  of  five 
millimetres  at  its  stoutest  part.  The  crown,  gracefully  curved, 
IB  thirteen  millimetres  long,  with  twenty-five  sharp  flutings,  but 
leaving  a  longitudinal  space  on  the  arched  or  convex  side 
devoid  of  ridges,  but  showing  them  in  the  opal -substance  of  the 
tooth ;  the  apex  of  the  crown  is  tine  and  acute.  A.  similar  bare 
track  to  the  above  is  also  present  in  the  teeth  of  Cimolimaurus 
leueoscopdtis. 

The  present  cervical  centra  generally  resemble  in  outline 
those  of  the  Liassic  C.  rostratus,  Owen^  but  still  more  those  of 
our  Australian  C.  sutherlandi^  McCoy'  (PI.  xlv.,  fig.  1.),  as  already 
stated,  althoasrh  in  the  present  instance  there  is  not  even  the 
hardly  perceptible  concentric  depression  of  the  articular  surface 
visible  in  McCoy's  species. 

The  outlines  of  the  centra  I  have  termed   pectoral  closely 

^Otren — Mon.  Fobs.  Beptilia  Cret.  Formatiens,  Snpl.  iv.,  1864,  pi.  tL, 

f.  12. 
'  Owen — Mon.  Fo88.  Beptilia  Liassio  Formatiens,  Pt.  i.,  1866,  pL  t., 

f .  4  and  5. 
V  Etheridge— Ann.  Bept.  Dept.  Minea  N.S.  Wales  for  1887  (1888),  pi. 

i„  f.  1-4. 
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aooord  with  those  of  C,  planus^  Owen^,  from  the  Cambridge 
Oreensand,  but  are  more  strictly  oval,  the  neural  canal  is  much 
wider,  judging  by  its  floor,  and  the  pleurapophysial  facets  rather 
lower  in  position. 

The  dorsal  centra  are  by  no  means  unlike  the  mid-dorsals  of 
C  planus^  Owen',  but  the  neurapophysial  facets  are  proportion* 
ally  longer  (fore  and  aft)  to  their  width.  Like  the  cervical  cen- 
tra of  C.  neocomienns,  Cpche^^  they  possess  a  ceotral  mammilla. 
Speaking  of  this  species  Owen  said  : — *'  1  am  inclined  to  think 
that  the  mammillate  character  of  the  terminal  articular  surfaces 
shown  in  the  cervical  vertebreB  may,  like  other  characteristic 
modifications,  be  less  strongly  manifested  in  the  dorsal  yertebrflB, 
or  in  Home  of  the  dorsal  vertebrsd  of  the  same  individuaP^"  If 
1  am  correct  in  referring  the  whole  series  of  centra  now 
described  to  one  individaal,  we  find  such  a  modification  carried 
to  an  extreme,  in  that  the  mammilleB  are  confined  to  the  dorsal 
centra. 

The  three  centra  separated  as  caudal  in  position  also  present 
some  features  in  common  with  those  of  C  planm}'^  They  possess 
the  same  short  fore  and  aft  measurement,  and  a  generally 
similar  outline,  but  the  neural  canal  floor  is  wider,  and  below 
the  venous  foramina  closer  together. 

The  identity  of  this  reptile  is  a  point  of  some  difficulty, 
although  the  previously  described  opalized  form  C  leucoscopelus 
may  be  dismissed  with  brief  remarks.  Throughout  the  series 
of  thirty-six  centra  there  is  not  one  that  corresponds  with  the 
deeply  amphicoelous  articular  surfaces  of  that  species.  Not  only 
are  the  present  centra  amphiplatamous,  but  the  relative  pro- 
portions of  height  to  breadth  are  quite  dissimilar.  In  fact  the 
two  repti.es  belong  to  different  groups  of  the  genus  as  defined 
by  Lydekkei",  C.  lencoscopelus  to  the  GcBlospondyline  Group, 
the  present  fossil  to  the  Typical  Group.  The  relation  of  the 
latter  to  those  bones  named  Plesiosaurus  sutherlandi  by  the  late 
Sir  F.  McCoy  is  the  point  at  isbue  ;  this  belongs  to  the  second 
group  and  is  a  typical  Cimoliosaurian,      I  have  aleady  figured^^ 

^  Owen — Mon.  Fobs.  Beptilia  Cret.  Formations,  Sup.  iv.,  1884,  pi.  i., 

f.  6-7. 
»  Owen— Xoc.  cit.,  pi.  i.,  f.  12-16. 
^  Owen>-Mon.  Foss.  Beptilia  Cret.  Formations,  Snp.  iv.,  1864,  pi.  vi., 

f.  I-IL 
"  Owen-  Loc,  cit.,  p.  12. 
w  Owen— Xoc.  <»/., jpl.  I,  f,  16-19. 
u  Lydekker— Cat.  Foss.  Reptilia  and  Amphibia  Brit.  Mas.,  Ft.  ii.  1889, 

p.  182  and  211. 
^«  Etheridge— Ann.  Beport  Dept.  Mines  N.  S.  Wales  for  1887  (1888), 

pi.  i.,f.,  1-4. 
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a  oervical  ceDtrnm  of  this  species,  and  now  give  (PI.  xly.,  fig.  1) 
as  a  means  of  farther  comparison  an  il  lustration  of  a  repro- 
duction of  a  typical  oervical  vertebra  of  C  sutherlandi^  with 
nearly  flat  articular  surfaces,  a  portion  of  the  neural  arch,  and 
pleurapophysial  facets;  this  was  supplied  to  me  by  Sir  BVederick 
some  years  before  his  death.  A  glance  will  suffice  to  indicate 
how  remarkably  close  is  the  resemblance  between  the  latter 
and,  in  miniature,  the  corresponding  bones  of  the  preeent  form. 
At  the  same  time  I  may  parenthically  remark  that  the  degree  of 
ellipsoidality  is  g^reater  in  the  cervicals  of  C,  sutherlandi  than 
here.  Either,  therefore  we  are  dealing  with  a  small  individual 
of  McOoy'8  species,  or  a  distinct  although  closely  allied  form. 

McCoy  believed  his  C.  sutherlandi  to  be  '*  most  nearly  allied  " 
to  C  australis^  Owen,^'  from  New  Zealand.  In  this  species  the 
terminal  articular  surfaces  of  the  caudal  vertebrsB  are  **  nearly 
flat,  with  obtuse  margins,  and  a  distinct  central  pit;^'*'  the 
dorsal  centra  are  a  full  oval  with  sharp  edges,  and  two  pairs  of 
small  foramina. 

In  another  New  Zealand  species,  C.  crassicostatus^  Owen'^, 
which  Lydekker  unites^^  with  C.  australis^  Owen,  the  cervical 
centra  are  a  constricted  oval  in  outline  and  moderately  concave ; 
the  dorpal  are  more  circular  in  outline  and  possess  a  centn^ 
mammilla.'* 

Although  there  are  some  points  of  resemblance  between  the 
centra  from  White  Cliffs  and  those  of  the  previously  described 
Australian  and  New  Zealand  species,  there  are  equally  well 
marked  differences.  I  hardly  think  the  former  can  be  r^;arded 
as  portiouR  of  a  small  individual  of  C  sutherlandi^  McCoy.  In 
the  face  of  this  element  of  doubt,  and  as  marking  a  certain  well- 
known  geological  horizon  in  our  Cretaceous  formation,  I 
propose  to  call  this  reptile  Cimoliosaurus  maccoyi^  in  honour  of 
my  deceased  friend.  Prof  Sir  F.  McCoy,  F.R.S.,  Ac. 

Other  Bones. 

With  the  remain**  already  described  occur  certain  other  bones 
that  appear  to  be  too  large  for  inclusion  with  the  former  as 
portions  of  one  reptile.     They  are  as  follows : — 

Humerus  and  Femur,  —  PI.  xliii.,  fig.  5  is  probably  a 
portion  of  the  proximal  end  of  a  humerus.  It  represents 
the    greater    part    of    an    articular    surface    and    a    part   of 

"  Owen— Brit.  Assoc.  Eept.  for  1861  (1862),  Pt.  2,  p.  123. 

"  Hector— Trans  N.Z,  Inst.,  vi.,  1874,  p.  840 

"  Owen— Geol.  Mag.,  vii.,  1870,  p.  60,  pi.  iii.,  f.  4-5. 

1^  Lydekker— Cat.  Fobs  Beptilia  and  Amphibia  Brit.  Mns.,  Pt.  ii.,  1889 

p.  220. 
"  Hector— Trans.  N.  Z.  Inst.,  vi.,  1874,  p.  842. 
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the  expanded  surface  of  the  bone,  which  is  grooved  and  pitted ; 
across  the  former  it  measures  thirty- four  millimetres  at  its 
widest  part.  If  PI.  xliv.,  figs.  2-8,  represent  a  part  of  the 
humerus  of  C  maccoyt^  it  not  only  differs  very  widely  from  that  of 
C.  lencoscapylus^  but  belongs  to  a  smaller  individual  than 
that  now  figured  (PI.  xliii.,  fig.  5)  as  the  distal  end  of  a 
humerus.  PI.  xliii.,  fig.  6  seems  to  be  the  proximal  end  of  a 
femur.  It  consists  of  a  rounded  and  slightly  constricted  head, 
with  a  portion  of  the  shaft.  In  all,  the  fragment  is  one  handred 
and  eighteen  millimetres  long,  the  head  fifty-two  millimetres  in 
longest  diameter,  and  the  shaft  fifty-seven  millimetres  a  short 
distnnce  below  the  constricted  head. 

Pleur apophyses, — These  are  two  in  number,  and  are  stout 
slightly  curved  bones,  with  rather  large  expanded  articular 
surfaces,  and  roughly  rhomboidal  section.  One  side  is  sub* 
angular  and  convex,  the  other  sub-angular  and  concave ;  the 
concave  sides  bear  shallow  grooves.  The  lengths  are  fifty- 
three  and  forty-six  millimetres  respectively,  with  greatest 
diameters  of  the  shafts  at  the  middle,  of  seventeen  and  eighteen 
millimetres  respectively.  Unless  these  are  pleurapophyses  of 
middle  or  post-cervicals  I  am  unable  to  place  them,  with  the 
material  at  my  disposal  for  comparison. 

Ribs, — Some  of  the  rib  pieces  appear  to  be  too  large  in  com- 
parison to  the  other  bones  of  this  skeleton,  and  may  belong  to 
another  reptile ;  such  are  represented  in  PI.  xliv.,  fig.  8. 

Teeth, — Some  months  ago  Mr.  A.  R  Gk>ldstein,  a  jeweller,  of 
this  city,  submitted  to  me  a  fine  opalized  Sauropterygiau  tooth, 
a  very  beautiful  object.  It  is  seventy-eight  millimetres  long, 
and  must  represent  a  Plesiosaur  of  larg^  dimensions  ;  the  length 
of  the  crown,  less  the  apex  removed,  is  forty-eight  millimetres. 
The  enamel  ridges  extend  all  round  the  crown,  alternately 
larger  and  smaller,  and  appear  to  be  equally  well  developed  on 
all  parts.     A  cast  is  preserved  in  this  museum  (PI.  xlv.,  fig.  2), 

Later,  the  opalized  crown  of  an  equally  large  tooth  was 
purchased  by  the  Trustees.  This  fragment,  less  the  apex  again, 
is  forty-five  millimetres  long,  with  the  enamel  ridges  beautifully 
preserved,  and  as  in  the  first  instance  longer  and  shorter 
alternately.     Both  specimens  are  from  White  Glifb. 

ICHTHTOPTERYGIAN   REMAINS    FROM  WhITB   ClIFPS. 

The  collection  of  the  Mining  and  Geological  Museum  contains 
two  small  opalized  centra  from  the  column  of  an  Ichthyosaurus^ 
casts  of  which  are  deposited  here.  Tbe  form  and  dimensions, 
position  of  the  diapophysial  tubercules,  and  presence  of 
hemapophysial  scars,  lead  me  to  regard  these  centra  as  caudal 
in  position. 
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These  boDes  (PI.  xlv.,  figs.  4-7)  are  faintly  octagonal  in  oat- 
line,  markedly  amphicoeloos,  very  much  antero-posterlorly 
compressed,  with  the  sinking  of  the  terminal  articular  face 
commencing  at  the  peripheries  to  small  central  pits ;  there  ia  no 
marginal  convexity  nor  flattening.  On  the  dorsial  or  neural  side 
the  centra  are  truncate,  the  remainder  of  the  outline  being 
rounded,  but  with  a  faint  tendency  to  form  seven  other  huses, 
two  dorso-lateral,  two  mid-lateral,  two  ventro-lateral,  and  a 
ventral  or  hesmal.  The  peripheries,  or  edges,  of  the  terminal 
articular  surfaces  project,  lenving  the  sides  of  the  centra 
concav^.  The  truncated  dorsal  surface  is  twelve  millimetres 
long  (fore  and  aft),  and  eighteen  millimetres  wide.  The 
neurapophysial  joint  surfaces,  or  facets,  are  deep  and  pit-like, 
five  millimetres  wide,  and  the  floor  of  the  neural  canal,  or 
myelonal  surface  is  flat  and  eight  millimetres  in  width.  The 
di-parapophysial  facets  are  situated  at  the  bottom  of  the  ventro- 
lateral angles  of  the  centra ;  they  are  not  sessile  processes,  or 
buttons,  but  again  depressions  or  pits.  The  heBmapophysial 
facets  are  faintly  iudicated  as  long  somewhat  thickened  m- 
fiections  of  the  peripheral  edges.  The  vertical  and  transverse 
measurements  are  the  same,  forty. three  millimetre!*. 

The  Trustees  have  obtained  by  purchase  a  third  opalized 
centrum  and  portions  of  a  fourth.  These  are  highly  amphi- 
coelous,  and  exhibit  both  dia-  and  pleurapophysisd  tubercuUs. 
The  dorsal  surfaces  of  both,  and  the .  ventral  surface  of  the  more 
complete  specimen  (PI.  xlv.,  fig.  3)  are  too  crushod  to  a£Eord 
any  characters.  The  couseqoent  distortion  renders  measure- 
ments of  little  value,  but  as  an  indication  of  Mze,  the  more 
perfect  is  thirty  millimetres  in  length  (fore  and  aft),  and  sixty- 
nine  millimetres  between  the  dorsal  and  ventral  margins.  The 
peripheries  of  the  terminal  articular  faces  are  prominent  and 
sharp,  and  the  lateral  surfaces  more  or  less  excavate.  In  the 
better  preserved  specimen  of  the  two,  one  of  the  neurapophysial 
facets  is  faintly  outlined,  and  in  juxtaposition  to  it  is  a  well 
marked  diapophysial  tubercle,  and  below  well  separated  from  it, 
at  about  the  middle  of  the  centrum,  and  as  near  as  posbible  in 
the  middle  line  of  the  lateral  surface  is  a  well  marked  pleura- 
pophysial  tubercle.  In  consequence  of  the  position  of  these  facets, 
I  take  these  to  be  anterior  vertebrsB,^  and  as  to  species  closely 
allied  to  the  centrum  I  formerly  described  as  that  of  /.  audralu^ 
McCoy,^^  from  the  Lower  Cretaceous  of  Queensland,  but 
occupying  a  more  advanced  position  in  the  Tertebral  column. 

^  See  Owen — Mon.  Fois.  Beptilia  Liaasio  Formations,  Ft.  iii,  1881,  pL 

xzii.,  f.  1. 
^  Etkeridge— Bee.  Austr.  Mas.,  iii.,  3, 1897,  p.  66. 
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I  believe  this  to  be  the  first  notice  of  Ichthyopterygian  remains 
from  the  White  Cliffs  Opal  deposits. 

Sauroptbrtgian  Opalizbd  Bbmains  so  far  dbscribbd  from 
Whitb  Cliffs. 

Exclusive  of  the  fossils  treated  of  in  the  present  paper,  the 
following  are  the  opalized  bones  described  from  White  Cliffs,  so 
far  as  they  are  known  to  me :  — 

CiMOLIOSAURUS  LEUC08COPBLU8,  Eth   fil. 

C,  teiicoscopelui,  Eth.  fil.,  Keo.  Austr.  Mas.,  iii.,  2,  1897,  p.  24, 
Pis.  v.-vii.     Large  portion  of  the  skeleton. 

CmOLIOSAURCS,  sp. 

Sauropterijgian  vertebra^  Eth,  fil.,  loc,  cit,,  p.  22. 

Half  a  centrum. 

A  centrum  split  medianally  in  the  direction  of  its  length  (fore 
and  aft).  Both  the  terminal  articular  surfaces  are  concave,  and 
the  lateral  surfaces  are  excavate  or  hollow.  None  of  the 
apophyses  are  preserved.  It  is  sixty-four  millemetres  in  length, 
by  fifty-four  in  height  (dorsal  to  ventral),  and  is  evidently  a 
portion  of  a  large  vertebra. 

CiMOLIOSAURUS  (?),  sp. 

Humerus  of  a   Pleiiosanrian,  Seeley,  Quart.  Jouru.  Geol.  Soc., 
liv.,  1898,  .p.  cvi. 

Humerus. 

On  the  6th  April,  1898,  Prof.  H-  Q.  Seeley  exhibited  at  a 
meeting  of  the  Geological  Society  of  London  the  **  humerus  of  a 
Plesiosaurian  "  replaced  by  opal,  from  the  ''  opal  mines  of  New 
South  Wales,"  rather  a  wide  locality.  ''So  far  as  he  was 
aware,  it  was  the  only  example  of  a  fossil  bone  in  this  condition." 
My  description  of  Cimoliosaiirus  leucoscopelm  was  published  on 
5th  August,  1897. 

CiMOLIOSAURUS,   Sp. 

Centrum. 

Plesiosaurm,  sp.,  Oiirich,  Neues  Jahrb.,  Beil,-Bd.,  xiv.,  1901,  p. 
492,  pi.  xix.,  f.  8a-d. 

A  cervical  centrum,  the  terminal  articular  surfaces  roughly 
hexagonal  or  roundly  deltoid  in  outline,  apparently  slightly 
amphicoelus,  and  the  sides  rather  excavate.  On  the  dorsal 
surface  are  two  longitudinally  elongated  venous  foramina  close 
together,  and  the  two  deep  neurapophysial  facets  separated  by 


Digitized  by  VjOOQIC 


816  RECORDS   OF  THI  AUSTRALIAN  MUSBUM. 

a  very  narrow  neural  oanal  floor.  The  yentral,  or  hsmal  surface 
bears  a  central  hour  glass-shaped  fore  and  aft  ridge  bounded  by 
a  deep  depression  on  each  side,  and  on  the  flanks  of  the  ridge 
are  the  two  large  and  rather  wide-apart  venous  foramina.  The 
pleurapophysial  ^usets,  or  costal  pits,  are  large,  situated  latero- 
ventrally,  and  adjoin  the  deep  depressions  already  mentioned ; 
the  position  of  these  costal  pits  indicates  this  bone  as  a  cervical 
centrum.  The  terminal  articular  surfsces  appear  to  be  more  or 
less  flat  peripherally  graduating  inwards  to  a  central  hollow. 

This  centrum  has  some  features  in  common   with  the  corres- 
ponding centra  of  both  C  leucoscopdm  and  C  maccoyi. 
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NOTES  ON  THE  ARCHITECTURE,  NESTING  HABITS,  and 

LIFE  HISTORIES   of  AUSTRALIAN  ARANEID^,  based 

ON  SPECIMENS  IN  THE  AUSTRALIAN  MUSEUM. 

By  W.  J.  Rainbow,  P.L.8.,  F.B.S.,  Entomologist. 

(Pigs.  37-38.39.) 

Part  IV.— ENTELEGYN^. 

This  group,  acoording  to  Simon's  classification  embraces 
twenty-fonr  families,  many  of  which  are  exceedingly  nameroos 
in  species  and  widely  distributed.  Indeed,  some  are  cosmopoli- 
tan. The  families  occurring  in  Australia,  so  far  as  is  at  present 
known  to  me,  are  as  follows : — 


DrassidsB 

ZodariidaB 

Hersiliidad 

PholcidflB 

TheridiidflB 

MimetidaB 

ArgiopidaB 


ThomisidaB 

ClubionidaB 

AgelenidaB 

PisauridaB 

Lycosidae 

Oxyopidas 

SalticidaB. 


In  addition  to  these,  two  other  families  occur  so  close  at 
hand,  that  it  is  quite  possible  representatives  may  yet  be  found 
in  Australia  also.      They  are : — ProdidomidaB  and  PalpimanidaB, 

In  connection  with  the  first  of  these,  the  genus  Prodidomus. 
Hentz,  is  widely  distributed,  its  range  being,  "  Regio  mediter- 
ranea  calid.;  Hispania  merid.,  Barbaria,  JBgyptus  et  Syria  ; 
Africa  occid..;  Africa  austr. ;  Arabia  merid. ;  India  orient  ; 
Noya-Caledonia ;  America  sept,  et  merid. :  Venezuela,"^  A 
second  genus,  Zimirts,  E.  Simon,  is  recorded  by  that  author  to 
contain  three  species,  one  of  which  occurs  in  **  Arabia  merid,,"' 
and  another  in  India' :  the  third  is  a  Malaisian  form,  but  its 
habitat  is  uncertain. 

The  PalpimanidaB  is  represented  in  Malaisia  and  the  Phillip- 
pines  by  the  (?enus  Colopea,  E.  Simon',  and  this  also  by  a  single 
species,  C.  pmilla,  E.  Simon.  Another  genus,  JSuttonia^  Cambr.,^ 
occurs  in  New  Zealand,  and  this  also  contains,  so  far  as  is 
known,  only  one  species — 27".  palpi manoides,  Cambr. 

1  Simon— Hist.  Nat.  des  Araign^,  2nd  Ed.,  i.,  1892,  p.  837. 
«  Simon— ioc.  cii.,  pp.  337, 338. 

•  Simon — Loc.  cit.,  p.  397. 

*  Simon — I/oc.  ct<.,p.  898;  Cambridge— Proc.Zool.Soc.,  1879,  p.  685. 
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Family  DRASSIDJE. 

Simon  divides  the  Drassidss  into  foar  sub- families,  viz. ; — 
HemiolceiDSQ,  DrassodiDss,  CithflBrominee,  and  CybsdodiDSB,  and  of 
these  the  two  first  named  occur  in  Australia. 

Sub-family  Hb]IICL<ein£. 

Seven  genera,  six  of  which  are  distinct  and  one  doubtful,  are 
included  in  this  sub- family,  and  of  these,  five  are  almost  exclu- 
sively Australian.  Of  the  foreign  genera  Phtyoides^  Gambr., 
occurs  in  South  Africa,  and  Troch<tntei'ia^  Karsch,  published  by 
Simon*  under  tbe  heading,  *'  G^nus  Invisum  et  Inserte  Sedis," 
is  recorded  from  Central  America. 

The  Hemiclcea  were  included  by  L.  Koch  in  the  Sparaasid 
group,  but  naturalists  now  regard  them  as  being  of  Draasid 
origin,  and  they  have  been  so  classified  by  Simon.  Koch  in  his 
work,  "  Die  Arachniden  Anstraliens  "  records  sixteen  species 
under  the  generic  name  Semiclasa,  Thor.,  but  these  have  been 
revised  by  Simon*  and  distributed  over  four  genera. 

The  genus  Hemickca  occurs  in  Australia  and  New  Zealand. 
They  are  dull-coloured,  flat  spiders,  with  legs  so  modified  as  to 
enable  them  to  run  forwards  or  sideways.  They  delight  to  lurk 
in  nooks  and  crannies  of  rocks,  and  under  the  loose  exfoliating 
bark  of  our  native  trees.  By  bushmen  they  have  a  bad  reputa- 
tion, which  arises  rather  from  prejudice  or  ignorance  of  their 
habits,  than  from  any  power  to  inflict  injury.  Naturally  shy 
and  retiring,  these  *'  triantelopes  "  as  they  are  called,  scuttle 
away  to  any  safe  retreat  at  hand,  if  disturbed.  The  HemicIoeinflB 
do  not  construct  webs  for  the  capture  of  prey,  but  rush  forth 
and  seize  any  intruder  whose  temerity  or  curiosity  lead  it  to 
invade  such  localities  aa  indicated  above.  At  night,  however,  these 
spiders  sally  forth  in  quest  of  prey,  which  they  take  either  by 
stealth  or  pursuit.  They,  however,  are  not  immune  from  attack, 
but  are  themselves  hunted  for  by  predatory  beetles,  centipedes, 
lizards,  and  birds.  Their  cocoons  or  ova-sacs  vary  in  size 
according  to  the  species;  all  are  discular  or  cushion-shaped. 
II,  8undevallt\  Thor.,  constructs  an  ova-sac  about  15  mm.  in 
circumference  and  3  mm.  thick ;  it  is  slightly  convex  above  ; 
white  ;  the  outer  covering  consists  of  a  very  close  texture  which 
is  strong  and  hard  to  tear ;  within  the  sac  there  is  a  little  floo- 
culent  silk ;  the  eggs  are  yellowish.  Empty  ova-sacs  which  I 
have  examined  have  always  had  a  small  hole  at  the  outer  edge, 
through  which  the  spiderlings  after  hatching  out  escaped.    The 

*  Simon — Loc.  cit,  p.  348. 

*  Simon — Loe.  cit,  pp.  346,  847. 
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ova-saos  of  those  spiders  frequenting  trees  are  secured  under 
the  bark,  sometimes  attached  to  the  latter,  and  sometimes  to  the 
trunk  of  the  tree.  This  species  has  been  recorded  from  Bock- 
hampton,  Port  Mackay,  and  Sydney.  K,  major ^  L.  K.,  one  of  the 
the  largest  species  of  the  genus,  occurs  around  Sydney.  It  is 
frequently  met  with  in  rock-shelters,  in  the  nooks  and  crannies 
of  which  it  seeks  shelter.  Koch  has  a  note  at  the  foot  of  his 
description^  of  the  species,  in  which  he  says  that  there  are  two 
dried  specimens  and  a  good  spirit  specimen  in  the  Museum  at 
Stuttgart,  from  Sydney ;  also,  the  OodefEroy  Museum  possessed 
another  example  from  Sydney,  and  this  accompanied  with  an 
ova-sac  measuring  22  mm.  in  circumference  and  3  mm.  in  thick- 
ness ;  it  was  according  to  Koch,  plano-convex,  flat  and  smooth 
beneath,  slightly  arched  above,  rough,  covered  with  coarse  grit ; 
the  whole  surrounded  with  a  fine  membrane.  The  animal  lives 
under  flat  stones  in  rocky  districts. 

I  have  seen  at  different  times  many  of  these  ova-sacs,  but  have 
never  observed  one  covered  with  coarse  grit — they  were  all 
clean  and  white ;  indeed,  the  one  before  me  as  I  write  is  so. 
Nevertheless  it  is  quite  possible  for  a  specimen  to  exhibit  the 
peculiarity  mentioned  by  Koch ;  it  would,  I  take  it,  largely  de- 
pend upon  surroundings.  The  sac  is  always  placed  in  a  pro- 
tected position,  so  as  to  secure  it  as  far  as  possible  from  the 
attacks  of  predatory  foes.  This,  however,  does  not  always  secure 
it  from  the  raids  of  ants,  for  the  latter  frequently  break  through 
the  tough  silky  covering  for  the  purpose  of  robbing  the  eggs. 

For  the  reception  of  Koch's  Hemiclaa  lugubrU^  Simon  estab- 
lished the  genus  Rehilus.^    This  species  occurs 
around  Sydney,  but  it  has  also  been  recorded 
from  Bowen.      The  genus  is  remarkable  for 
the  form  of  its  spinnerets,  by  which  it  may  be 
easily  distinguished.     These  organs  were  de- 
lineated by  Simon  in  his  work,  and  are  here 
J,,     g-  ^^      refigured   to  assist  those   students  to  whom 
SpinnerftB,  Rehilus   ^^^   ^o^k   quoted  is   inaccessible  (Fig.  37.). 
lugubrU,  These  hairy  creatures  are  also  found  under 

stones  in  rocky  situations. 
The  northern   form  described  by  Thorell  under  the  name  of 
HemiclcM   somersetensitP  is  unknown  to  me.      This  species  also 
came  in  for  revision  by  Simon,  who  founded  the  genus  Hemiclmrw^^ 
for  its   reception,   and    of  which  it  is  the  sole  representative. 

'  Koch— Die  Arach.  Aust.,  i.,  1871,  p.  625. 
^  Simon— Hist.  Nat.  des  Araign^es,  2nd  Ed.,  i.>  1892,  p.  346 
9  Thorell— Studi  sui  Bag.  M^.  e  Papuani,  1881,  iii.,  p.  307. 
10  Simon— Hist.  Nat.  des  Araign^s,  2nd  Ed.,  L,  1892,  p.  346. 
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Fig.  38. 

Spinnerets,  Ptyntu 

JlavitarsuM, 


very 


Thorell's  speoimen  was  collected  at  Somerset,  Cape  York,  by 
D'Albertis,  but  nothing  is  said  as  to  its  life  history. 

Prynus^^,  Simon,  was  established  for  the  reception  of  Koch's 
Hemiclcea  Jfulva  and  IT.  fla/citanm^  of  which  the  former  is  indi- 
cated as  the  type  of  the  genns.  Koch  gave  no  locality  for  P. 
fuka^  bat  merely  remarked :  ^'"  Bin  Exemplar  in  Mr.  Bradley's 
Sammlnng."  Many  of  Mr.  Bradley*s  specimens  were  collected 
aroand  Sydney ;  probably  this  was  one  of  them.  The  type  of 
P.  fla/citaraus  was  collected  at  Sydney.  Simon,  in  defining  this 
genus,  wrote  :  ""  Oenns  ignotnm,  a  RehUo^  cni 
valde  affine  est,  tantnm  divert,  secundum  L. 
Koch,  cephalothorace  paulo  latiore  quam  long- 
iore,"  and  added  a  footnote  to  the  efEect  that 
Koch  had  not  described  the  spinnerets.  In 
the  specimen  before  me — P.Jtavttarsus  (Fig.  38) 
— the  spinnerets  are  short,  tubiform,  and 
clothed  with  long,  coarse  hairs  ;  the  upper 
paii:  are  slightly  longer  and  stouter  than 
the  lower ;  the  median  pair  are 
short,  simple,  and  conical ;  the  group  occu- 
pies a  somewhat  quadrang^ar  area.  Koch's 
example  of  P.  Jlavitarms  was  an  imma- 
ture form,  he  was  unable,  therefore,  to 
describe  or  figure  the  epigyne  ;  this  organ 
is  now  figured  (Fig.  39.). 

Trachyco8mus^^  Simon,    is    a  Tasmanian 
form,   and   includes   only   one   species,   T.  Fig.  39. 

sculptuSy  Simon.  Epigyne,  J'rynu*  flavi- 

tarstu. 

Sub-family  Dbassodik£. 
This  is  an  exceedingly  difficult  group,  and  will  give  much 
trouble  before  anythins:  like  order  is  established.  A  number  of 
species  described  as  Drassus  certainly  belong  to  other  genera, 
and  sometimes  other  families,  and  many  of  these  errors  have 
been  unavoidable.  Simon  records  five  genera  as  occurring  in 
Australia,  three  of  which  are  widely  distributed,  whilst  two  are 
peculiar  to  this  continent. 

The  range  of  the  genus  BrassodeSf  Westr.,  is  given  as^*  "  Orbis 
utriusque  reg.  subtrop  et  frig."  It  has  been  divided  into 
several  groups.     Of    these  "  Ghroup  D,"  to  which  Simon  is  of 

11  Simon — Loc,  cit,  p.  847. 

"  Koch— Die  Arach.  Austr.,  i.,  1871,  p.  619. 

^  Simon— Hiflt.  Nat.  des  Araign^.  2nd  Ed.,  x.,  1892,  p.  347. 

**  Simon — Loe,  c%t„  p.  847. 

^  Simon— Xoc.  oit,  p.  859. 
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opinion  the  majoritj  of  onr  native  forms  belong,  has  for  its  type 
n,  perexiguus^  Simon,  of  New  Oaledonia.  D.  itwenustus,  L.  K., 
and  D.  silaceus,  L.  K.,  oocnr  in  the  vicinity  of  Sydney. 

The  BrasBodes  are  variable  in  size  and  are  nsnally  of  a  yellow 
or  reddish-brown  colour,  clothed  with  satiny  pnbescence.  They 
are  invariably  found  under  stones.  The  habits  of  our  native 
species  have  not  been  completely  studied,  but  their  ova-sacs  are 
discular,  with  the  upper  and  under  surface  slightly  convex  ;  the 
texture  is  strong,  rather  difficult  to  tear,  and  white.  The  female 
usually  rests  close  by,  guarding  her  cocoons. 

Ohs, — Mr.  H.  R.  Hogg  has  described**  an  interesting  form 
which  he  places  provisionally  in  the  genus  Drassus,  Walck.  This 
species,  D.  dehtlts,  Hogg,  was  collected  at  Macedon,  Victoria,  and 
the  reader  is  referred  to  the  description  and  comments. 

The  range  of  Euchemu9^  Simon,^^  is  *'  Europa  merid. ;  Africa 
sept.,  occid.  et  austr. ;  India ;  ins.  Taprobane ;  Nova  Hollandia ; 
America  antillana  et  andina.*'  To  this  genns  BrmHus  dilutm^ 
L.  K.,  recorded  from  Rockhampton,  and  'D.  griseusy  L.  K., 
^'  Neuholland,"  probably  belong.  Nothing  has  been  recorded 
of  their  life  histories. 

Melanophara,  C.  Koch,  has  a  wide  range** :  "  Orbis  utriusq.  reg. 
temp,  et  calid."  L.  Koch's  Prosthesimd^^  is  a  synonym.  One 
species,  M,  fProsthmmaJ  flavenSy  L.  K.,  is  described  and  figured 
by  L.  Koch  in  his  standard  work  on  Australian  Araneidas.^ 
This  species  was  recorded  from  the  Swan  River.  The  genus  is 
rich  both  in  species  and  individuals,  about  one  hundred  and  fifty 
forms  from  different  parts  of  the  world  having  been  described. 
It  is  quite  possible  that  other  species  will  hereafter  be  made 
known  from  Australia. 

Zampona^  Thor.,  is  an  exclusively  Australian  genus.  Koch 
has  described  and  figured  eleven  species.^  I  have  taken  these 
spiders  from  under  stones  and  loose  bark.  They  are  not  flat 
oreatares  like  the  Hemiclmna  gproup.  The  cephalothorax  is 
longer  than  wide,  somewhat  ovate  and  either  black  or  reddish- 
brown  ;  legs  short,  robust,  concolorous ;  abdomen  oblong,  con- 
vex, pubescent,  dull-coloured,  sometimes  ornamented  with  large 
whitish  spots,  in  addition  to  which  there  is  frequently  present  a 
small  whitish  spot  at  the  extremity — just  above  the  spinnerets. 

The  Lampona  are  active  spiders,  and  take  their  prey  by  pur- 
suit.    They  construct  cells  in  convenient  nooks.     The  silk  of 

w  Hogg— Proc.  Eoy.  Soc.  Vict.,  xiii.,  1900,  p.  90. 

IT  Simon— Hist.  Nat.  des  Araign^,  2nd  Ed.,  i.,  1892,  p.  870. 

M  Simon — Loc,  eit,,  p.  878. 

IB  Koch— Abhand  naturalist,  Ges.  Nfiremberg,  v.,  1872,  p.  189. 

^  Koch- Die  Arach.  Anstr.,  i.,  1871,  p.  893,  pi.  zzx.,  figs.  9,  9a,  96 

n  Koch- Xoc.  cit,  pp.  872-379,  pis.  zxriii.  and  tjdx. 
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which  these  cells  is  constmoted  is  opaque,  white,  gauzy,  and 
of  a  close  texture.  The  tissue  is  not  very  strong,  and  is  easily 
torn.  The  female  when  about  to  deposit  her  eggs,  ivhich  are  of 
a  yellowish  colour,  spins  a  sheet  of  web  oyer  the  surface  of  the 
stone,  timber,  or  bark,  as  the  case  may  be,  but  always  in  a 
secluded  plnce.  Upon  this  sheet  of  silk  the  eggs  are  deposited. 
The  latter,  being  sticky,  readily  adhere.  When  the  task  of  ovi- 
positing is  complete  a  thin  sheet  of  white  transparent  gauzy 
silk  is  spun  over  the  whole.  The  eggs  are  further  protected  by 
the  female  constructing  her  dwelling  cell  oyer  them,  so  that 
during  the  period  of  incubation  they  are  never  left  unguarded, 
for  the  anxious  parent  will  not  desert  them  for  an  instant,  even 
for  food.  Should  prey  come  her  way  she  will  take  it,  but  not 
at  the  risk  of  leaving  her  eggs  unprotected.  This  I  have  proved 
by  keeping  them  in  captivity  for  observation  purposes.  Z.  wr- 
dida  recorded  by  Koch  from  "  Neuholland "  constructs  its  cell 
or  "  retreat  tube  "  under  loose  bark.  I  have  collected  it  at 
Tempe,  near  Sydney.  L.fasciatu^  L.  K.,  was  originally  recorded 
from  Port  Mackay,  but  there  are  examples  in  our  cabinets  from 
Jenolan  and  Sydney.  Z.  ohscoena^  L.  K.,  and  Z.  murina^  L.  K., 
occur  around  Sydney.  The  former  has  been  recorded  from  the 
Swan  River  and  the  latter  by  Koch  from  '*  Neuholland." 

The  last  Australian  genus  of  this  family  is  Gnuphosoides,  Hogg, 
and  it  is  represented  by  a  single  species,   G.  signatm^  Hogg.  . 
This  is  a  Victorian  form,^  the  species  having  been  collected  at 
Macedon. 

Family  ZODARIIDuE. 

The  family  ZodariideB  is  represented  in  Australia  by  two  sub- 
families— Oryptothelinee  and  Zodariince.  Of  these  the  first- 
named  contains  only  one  genus,  whilst  the  second  contains 
thirteen  genera,  as  enumerated  by  Simon. 

Suh-f amity   CRYPTOTHKLINiE. 

The  range  of  Cryptothele^  L.  K.,  was  defined  by  Simon*  as 
"  Ins.  Seychellae  ;  ins.  Taprobane ;  penins.  Malayana ;  Nova- 
Guinea  ;  ins.  Latronum  ;  ins.  Viti  et  Samoa."  To  this  distri- 
bution I  now  add  Fitzroy  Is.,  Great  Barrier  Reef,  N.  Queens- 
land, for  there  in  1901  my  colleague,  Mr.  Charles  Hedley,  collected 
C,  doreyana^  Simon,  a  New  Guinea  species. 

This  genus,  as  will  be  noted  from  above,  is  a  distinctly  tropical 
one,  so  that  the  occurrence  of  C,  doreyana  on  Fitzroy  Island, 
considering  how   close  it  is  to  New   Guinea,  is   only  what  one 

w  Hogg— Proc.  Boy.  Soc.  Vict.,  xiii.,  1900,  p.  92. 

2a  s;moE— Hist.  Kat.  Araignees,  2nd  Ed-,  i.,  1892,  p.  422. 
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might  expeot.  The  genus  is  a  limited  one  in  point  of  species, 
seven  only  haying  been  recorded.  Nothing  is  known  of  their 
habits. 

Sub-family  Zodariinje. 

The  genus  Storena^  Walck.,  is  widely  distribnfced,  its  range 
being  ^*'  Begio  mediterranea  occid.  et  orient ;  Africa  trop. ; 
Indo-China ;  Malaisia ;  N.  Guinea ;  N.  HoUandia ;  N.  Caledonia 
et  Polynesia  ;  Amer.  septentr.,  ssquator  et  aastralis." 

This  genus  is  well  represented  in  our  native  Arachnid  fauna. 
Koch  described^  and  figured  a  number  of  forms  under  the 
generic  name  of  Habronestes^  L.  K.,  but  this,  however,  has  been 
sunk  by  Simon  as  a  synonym. 

The  Starena  are  rather  small  spiders  and  bear  some  resemb- 
lance to  the  Lycosid  group.  The  eyes  of  the  species  are  very 
varied,  no  two  forms  being  quite  alike  ;  they,  therefore,  present 
an  admirable  means  for  specific  determination.  The  cephalo- 
thorax  is  strongly  arched,  black,  and  glossy ;  the  legs  are  robust 
and  moderately  long;  the  abdomen  ovate,  arched,  glossy  and 
ornamented  with  white  or  yellow  spots  and  markings. 

Nothing  is  known  of  the  life-history  of  these  spiders.  They 
are  ground-running  and  very  active.  I  have  found  that  dis- 
turbing forest  debris,  such  as  accumulations  of  dead  branches 
and  leaves,  is  a  good  method  of  bringing  these  animals  to  light 
when  collecting.  They  probably  construct  silken  retreat  tubes 
in  secluded  nooks.  Our  Australian  species  have  been  described 
chiefly  by  Koch'*  and  Cambridge*' ;  Walckenaer*  described  one ; 
Hogg*®  described  another ;  and  I  have  described  one.^ 

Obs. — Since  the  above  was  written,  Mr.  Frank  Taylor,  of 
Belmore,  has  presented  to  the  Trustees  a  living  specimen  of 
Starena  tdbomaculata,  mihi,  and  this  was  kept  alive  for  three  or 
four  days.  During  the  interval  it  coQstmcted  its  ova-sac  and 
deposited  its  eggs.  The  sac  is  nearly  round  and  measures  48 
mm.  in  circumference.  It  consists  of  an  upper  and  lower  layer 
of  closely-knitted,  tough,  shining  papyraceous  silk.  Between 
these  layers  the  eggs,  of  which  there  are  about  thirty,  are  deposited. 
The  latter  are  grouped  together,  spherical,  and  orange-yellow. 

Oh8. — Mr.  Hogg  has  described  a  Victorian  species  for  which 

M  Simon— Xoc.  ct^,p.  429. 

^  Koch— Die  Arach.  Auatr.,  i.,  1871,  pp.  299-321,  pi.  xxv. 

*  Koch — Loc,  cit. 

*f  Cambridge— Ann.  Mag.  Nat.  Hist.,  (4),  iii.,  18^9,  pp.  52-59,  pi.  iv. 
^  Walckenaer— Tabl.  des  Aran^idee,  1805,  p.  83,  pi.  ix.,  figs.  85  and  86. 

*  Hogg— Proc.  Boy.  Soc.  Vict.,  xiii.,  1900,  pi.  xiv,.  fig  4. 

»  Eainbow— Proc.  Linn,  Soc,  N.S.  Wales,  xxvii.,  1902,  p.  485,  pi.  xviii., 
figs,  I,  la. 
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he  erected  the  genus  St(n-eno9oma^  and  in  the  diagnosis  he  points 
oat  wherein  it  differs  from  the  Egyptian  and  Syrian  Zaekes^ 
Thor.,  and  Storma^  Walck.  Simon,  however,  contends  Uiat 
Storenosoma  is  a  synonym  of  Storena^  hat  statM  no  reason  for 
regarding  it  as  snch.  I  have  not  had  the  good  fortane  to  see  a 
specimen  of  Hogg's  Siarenosoma  hat  there  appears  from  ih» 
author's  description  sufficient  reason  to  justify  at  least  suh- 
generic  rank.  The  type  of  Hogg's  genus  is  S,  lycosaides.  Five 
specimens  were  collected  at  Macedon. 

Family  HERSILnDJE. 

This  is  a  very  small  family,  emhracing  only  four  genera ;  of 
these  one  occurs  in  Australia,  and  that  includes  only  three 
species,  two  of  which  were  described  by  L.  Koch**  and  one"  by 
myself. 

The  HersiliidflB  are  all  striking  forms,  and  may  easily  be  dis- 
dinguished  by  their  spinnerets,  which  are  characteristio.  The 
superior  spinners  are  very  long  ;  the  basal  joint  is  robust,  cylin- 
drical, and  exceeds  the  entire  length  of  the  other  spinnerets, 
whilst  the  terminal  joint  is  tapering,  and  in  the  genera  Ilersiliay 
And.  in  Sav.,  and  Tama^  Simon,  very  long  and  attenuated. 

The  genus  Tama,  Simon,  to  which  our  Australian  species  belong, 
is  distributed  over  "  Africa  septentr. ;  Asia  occid. ;  Malaisia ; 
N.-hollandia ;  America  merid. :  Venezuela,  Paraguay.""  The 
two  forms  described  by  Koch  were  assigned  to  the  genus  Chali- 
nura,  Dalm.  Simon,  in  a  footnote,^  points  out  that  Cludinwa 
was  proposed  by  Dalman  for  an  Araneid  (  C.  Iang%pe9)  found  in 
copal  gum,  and  that  it  is  contemporaneus  with  the  genus  MerMa, 
And.  in  Sav.,  and  further,  that  it  is  difficult  to  decide  which  name 
has  priority. 

Simon,  in  commenting  upon  their  habits,  says  that  the  HertUic^ 
are  found  on  trunks  of  trees  and  old  walls,  where  their  coloura- 
tion, grey  or  whitish,  is  beneficial,  by  enabling  them  to  conceal 
themselves ;  they  do  not  make  a  web.  Tama^  Simon,  and 
Hersiliola,  Thor.,  are  found  under  stones  or  in  fissures  of  rocks, 
and  const»^ct  an  irr^^lar  web  after  the  manner  of  spiders  of 
the  genus  Pholeus,  Walck. 

»  Hogg— Proc.  Roy.  Soc.  Vict.,  xiii.,  1900,  p.  96,  pL  xiv.,  fig.  3. 
82  Simon— Hist.  Nat.  dee  Araign^,  ii.  (Supp.  G^n.),  1908,  p.  987. 
»  Koch— Die  Arach,  Austr.,  ii.,  1883,  pp.  827-830,  pi,  had,  figs.  1  and  1 
B4  Bainbow— Proc.  Linn.  Soc.  N.  S.  Wales,  2zv.,  1900,  p.  485,  pL  zxiii, 

figs.  1,  la.  .•  •«.  BEED^., 

^  Simon— Hist.  Nat.  des  Araign^,  i.,  1892,  p.  446. 
•»  Simon — Loc,  cit,  p.  440. 
^  Simon — Loc.  cit,  pp.  444  and  446, 
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Simon's  observatioD  of  the  habita  of  Tama  does  not  quite  agree 
with  mine  so  far  as  our  Australian  forms  are  concerned.  Speci- 
mens collected  by  me  at  Balmoral,  Sydney,  were  taken  from  the 
trunks  of  Eucalyptus  trees,  the  grey  bark  of  which  they  closely 
simulated.  I  have  also  collected  them  in  other  localities,  and 
have  always  found  them  on  isrees;  indeed  I  have  never  met  with 
them  on  rocks,  even  in  districts  where  the  latter  was  plentiful, 
nor  have  I  observed  webs  constructed  by  them. .  By  their  move- 
ments, which  are  exceedingly  rapid,  I  should  say  that  they  relied 
upon  their  dexterity  for  food.  At  the  foot  of  his  description  of 
T.  fCh<ilinura)  nova-hoUandta^  Koch  added  a  short  note"  to  the 
effect  that  that  species  was  collected  at  Sydney  by  Mr.  Bradley 
from  shrubs  and  plants,  but  that  no  webs  were  found. 

The  native  forms  of  this  family  are  Tatna  novcB-hoUamicB^  L.  K., 
Sydney ;  T,  fichrii,  L.  K.,  Sydney ;  and  T.  eucalypti^  mihi, 
Balmoral. 


^  Koch— Die  Arach.  Austr.,  ii,  188S,  p.  830. 
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By  W.  J.  Rainbow,  P.L.S.,  F.B.S,,  Bntomologist. 

(Plate  xlvi. ;  text  figs.  40,  41  and  42). 

Familff    JIYPOCHILID^. 

Genus  Ectatostica,  Simon, 

The  occurrence  of  this  family  and  genns  in  the  Australian 
region  furnishes  another  interesting  example  in  connection  with 
our  terrestrial  fauna.  The  family  is  a  very  small  one,  comprising, 
so  far  as  is  known,  only  two  genera,  of  which  the  above  named  is 
one,  and  Hypochilua^  Marx,  the  other.  Of  these  genera,  the  first 
contains  two  species,  one  of  which  {E.  davtdty  Simon)  occurs  in 
China,  and  the  other  (K.  troglodytes^  Higg.  and  Pett.)  in  Tas- 
matiia.  Simon  has  briefly  described  an  immature  form,  E.  aus- 
traits^,  also  from  Tasmania,  but  this  is,  I  doubt  not,  synonomons 
with  the  species  described  by  Higgins  and  Petterd  as  Theridion 
troglodf/tef^.  Ilypochilm  is  a  North  American  genus,  and  E. 
thorelli,  Marx,  the  type. 

The  genus  Hypochilns  was  founded  by  Marx*  in  1888,  and  was 
included  by  that  author  in  the  family  Pholcida^  ;  but  in  the  fol- 
lowing year  Hypochilida^  was  erected  for  its  reception/  Marx 
pointing  out  in  two  interesting  papers,  the  importance  of  the 
structural  characters  of  Hypochilm  in*  the  classification  of  the 
Araneidaa. 

The  interesting  feature  in  connection  with  the  HypochilidsB  is 
the  presence  oifour  pulmonary  sacs  similar  to  the  Theraphosid 
group. 

Simon  had  not,  apparently,  seen  the  ^'Proceedings  of  the  Royal 
Society  of  Tasmania  "  for  1883,  and  even  if  he  had  it  is 
questionable  whether  he  would  have  detected  in  the  form  des- 
cribed by  him  in  1902,  any  affinity  with  that  described  by 
Higgins  and  Petterd  in  18o3.  Indeed,  it  would  have  been 
surprising  if  he  had,  for  the  description  of  Theridion  troglodyte* 

1  SuDon— Bull.  Ent.  Soc.  France,  1902,  p.  240. 

8  Higgins  and  Petterd— Proc  Boy.  Soc.  Tfts^  1883,  p.  191. 

»  Marx— Entom.  Amer.,  iv„  1888,  No.  8. 

«  Marx— Proc.  Ent.  Soc.  Washington,  i.,  1889,  pp.  166, 167  and  178, 179. 
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was,  as  was  osaal  with  old  descriptions,  so  brief  as  to 
be  little  better  than  useless.  The  description  contains  no 
reference  to  the  pulmonary  sacs,  the  cribellum,  chelicers,  or 
eyes.  Moreover,  Higgins  and  Petfcerd's  paper  **  Description  of 
a  New  Oave-inhabiting  Spider,  together  with  NTotes  on  Mam- 
malian Remains  from  a  Recently  Discovered  Cave  in  the  Ghud- 
leigh  District,"  was  never  listed  in  the  "  Zoological  Record." 
In  1888  the  Arachnid  portion  of  that  publication  was  vacant,  and 
in  1884  the  recorder  had  apparently  overlooked  it,  or  had,  as  is 
not  unlikely,  not  seen  the  volume  containing  the  description.  In 
1887  Morton  published  his  **  Register  of  Papers  and  Proceed- 
ings of  the  Royal  Society  of  Tasmania  from  the  year  1841  to 
1885,"  and  iu  that  list  on  page  45  appears  the  record  of  Higgins 
and  Petterd's  paper,  and  this  is  apparently  the  only  occasion  on 
which  it  was  referred  to  in  print. 

The  armature  of  the  chelicers  in  the  Tasmanian  form  dilEers 
somewhat  from  the  generic  diagnosis  laid  down  by  Simon,  which 
is  as  follows  : — '*  Chelarum  mar^o  inferior  dentibus  minutissimus 
5-6  remotis  (apatio  inter  2^  et  3°  laitore),  margo  superior  denti- 
bus subcontiguis  9  (7-8  exceptis)  validis."*  In  the  species  under 
discussion  the  dentition  on  the  inferior  margin  is  very  fine,  and 
appears  merely  as  though  granulated,  whilst  the  superior  margin 
is  armed  with  five  strong  teeth.  In  other  respects,  however,  E. 
troglodytes  agrees  with  Simon's  gisneric  definition,  and  I  would 
therefore  suggest  that  the  diagnosis  of  Ectatostica  be  amended  so 
as  to  include  K,  troglodytes^  and  with  this  object  in  view  I  would 
propose  as  follows  : — 

Inferior  margin  of  falx  granulated  or  armed  with  a  series  of 
minute  teeth ;  superior  margins  armed  with  a  series  of 
from  5  to  9  strong  teeth. 

ECTATOSTICA  TROGLODYTES,  ^%.  and  Pett 

(Plate  xlvi.,  fig.  1-4.) 

Theridion  troglodytes^  Higgins  and  Petterd,  Proc.  Roy.  Soc.  Tas., 

1883,  p.  191. 
Ectatostica  amtralis^  Simon,  Bull.  Ent.  Soc.  France,  1902,  p.  240. 

2  Cephalothorax  8*8  mm.  long,  5*4  mm.  wide ;   abdomen,  11*3 
mm.  long,  8*7  mm.  wide,  10  mm.  high. 

Cephalothorax, — Obovate,  shining,  moderately  arched,  fuscous. 
Pars  cephaltca  arched,  truncated  in  front,  highest  near  the  middle, 
sloping  backwards  towards  junction  of  thoracic  segment,  normal 

B  Simen— Hiet.  Nat.  des  Araign^,  i.,  1892,  p.  204. 
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grooves  distinct,  a  few  hairs  scattered  oyer  the  sorfaoe.  Pan 
thoracica  arched,  very  deeply  depressed  at  centre,  radial  grooves 
present  bat  not  strongly  marked ;  sides  declivous ;  snr&M» 
moderately  hairy. 

Eyes, — Eight,  disposed  in  two  transverse  rows,  nearly  parallel, 
and  constituting  three  series  of  2,  4,  2 ;  of  these  the  medium 
series  form  a  trapezium,  the  front  pair  being  the  smallest,  diur> 
nal,  and  nearly  contiguous  ;  the  posterior  pair  are  nocturnal  and 
are  separated  from  each  other  by  a  space  which  is  equal  to 
rather  more  than  their  individual  diameter ;  the  latersd  pairs 
are  also  nocturnal  and  are  as  large  as  the  posterior  median  eyes, 
or  nearly  so ;  they  are  contiguous  and  seated  upon  tubercles ; 
each  lateral  eye  is  separated  from  its  median  neighbour  by  a 
space  equal  to  about  twice  its  individual  diameter. 

Legs. — Long,  tapering,  concolorous  with  cephalothorax ;  tro- 
chanters sparingly  clothed  with  fine  hairs  on  the  underside  and 
armed  with  rather  long,  fine,  lateral  spines,  patellsB  smooth, 
those  of  the  first  and  fourth  pairs  have  a  rather  long  and  deep 
longitudinal  groove  near  their  apex  ;  femurs  similar  in  clothing 
to  trochanters,  but  armed  with  longer  and  stronger  spines; 
metatarsi  more  densely  hairy  than  preceding  joints,  and  armed 
with  long,  strong  spines ;  tarsi  hairy,  superior  claws  long, 
strong,  curved,  and  armed  with  several  teeth ;  inferior  claw 
shorter,  and  armed  at  base  with  two  teeth.  Measurements  (in 
millimetres)  : — 


Troobantar 

Tibia 

Hatatanns 

Leg. 

Coxa. 

and 

ami 

aad 

TVital. 

Femnr. 

Fatalla. 

Tanua. 

1 

3-2 

22-5 

25-4 

26-2 

77-8 

2 

31 

217 

19-0 

23-5 

673 

3 

2-6 

15-0 

14-3 

16-2 

50-8 

4 

27 

17-3 

18-S) 

200 

58-9 

Palpi, — Similar  in  colour  and  armature  to  legs.  Measure- 
ments :  Coxa,  trochanter,  and  femur,  57  mm. ;  patella  and  tibia, 
4*8  mm. ;  tarsus,  3*7  mm. ;   total,  14*2  mm. 

Fakes. — Dark  brown,  shining,  strong,  arched,  apices  divergent, 
inner  margins  densely  hairy ;  superior  margin  of  the  furrow  of 
each  falx  armed  with  five  strong  teeth ;  inferior  margin  granu- 
lated. 
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Maxillas, — Long,  arched,  conooloroos,  margins  of  inner  angles 
yellowiBh  and  densely  hairy. 

Labium, — Goncolorons  also,  rather  longer  than  broad,  widest 
at  the  base,  apex  trancated  and  hairy. 

Sternum, — Reddish-brown,  arched,  elliptical,  trancated  in 
front,  obtusely  pointed  at  rear,  thinly  clothed  with  short  black 
hairs. 

Abdomen. — Ovate,  overhanging  base  of  cephalothorax,  pubesc- 
ent, strongly  arched,  of  a  tawny-olive  tint;  inferior  sarface 
furnished  with  long  hairs,  concolorous,  with  the  exception 
of  the  four  pulmonary  sacs  which  are  yellowish.  Anal  tuhercle 
large,  obtusely  triangular.  CribeUum  entire,  transversely  oval. 
Sptnnerets,  —  Inferior  cylindrical,  widely  separated  at  their 
«base,  apices  truncated  and  rounded;  superior  conical,  two- 
jointed,  about  same  length  as  inferior,  but  not  so  stout ;  inter- 
mediate pair  much  smaller  than  their  neighbours,  contiguous. 

Sab. — ^Mole  Creek  Caves,  Tasmania. 

Higgins  and  Petterd  added  an  interesting  note  to  their 
description  to  the  effect  that  a  '*  male  was  found  on  a  stalactite, 
and  the  female  on  her  globular  nest,  which  hung  from  the  roof, 
by  a  comparatively  slender  thread.  The  nest,  which  was  about 
the  size  of  a  pigeon's  egg,  and  contained  a  large  number  of 
young,  as  well  as  many  unhatohed  eggs,  wua  found  on  a  white 
crystalline  web,  which  scintillated  when  the  light  was  placed 
near  it,  producing  a  strikingly  beautiful  effect.  The  nest  was 
tightly  surrounded  by  the  legs  of  the  female."^ 

In  a  letter  Mr.  Petterd  informs  me  that  the  type  specimens 
are  in  the  Tasmanian  Museum,  Hobart ;  also  that  the  species 
is  fairly  common  in  shallow  sandstone  caves  on  the  banks  of  the 
Pieman  River,  Tasmania.  The  female  constructs  an  egg-shaped 
casing  for  the  eggs,  and  this  cocoon  is  suspended  from  the  roof 
of  the  cave  by  a  t£in  web,  the  mother  hanging  over  it  for  the 
protection  of  eggs  and  young. 

Famtli/  MIMETID^. 

The  species  hereunder  described  constitutes  the  first  record  of 
this  family  from  Australia.  In  his  work,  <' Histoire  Naturelle 
des  Araign6es,*'^  Simon  has  explained  the  affinities  and  characters 
of  this  small  family,  and  to  this  work  the  student  is  referred. 
The  genus  Mimetue,  Hentz,  to  which  the  species  under  discussion 
is  attached,  has  a  wide  geographical  range,  Simon  defining  it 


«  Higgins  and  Petterd— Proc.  Boy,  Soc.  Tas.,  1888,  p.  198. 
V  Simon— Hist.  Nat.  des  Araigndes,  2nd  Ed.,  i,  1892,  p.  940. 
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as : — "  Regio  meditterr. ;  Africa  trop.  et  anstr. ;  India ;  Noy» 
Zealandia,  Amer.  sept,  et  anstr.,"  ^  aod  to  this  distribution  I 
now  add  Jenolan  Caves  District,  New  South  Wales. 

Genus  Mimetus,  Mentz. 

MiMETUS   MACULOSUS,'  sp,  HOV. 

(Plate  zlvi.,  figs.  5  and  6 ;  text  figs.  40,  41,  42.) 

S  Cepbalotborax,  3*5  mm.  long,  2*6  mm.  broad ;  abdomen,  3*6 
mm.  long,  2*9  mm.  bnoad  ;  falz,  2  mm.  long. 

Cephaioihorax. — Obovate,  arched,  attenuated  in  front,  pale* 
jellow  with  a  few  dark  brown  spots.  Pars  cepJmlica  arched, 
sloping  forward,  truncated  in  front,  furnished  with  a  few  long, 
strong  hairs,  sides  declivions,  normal  grooves  distinct.  Pto't 
thoracica  smooth,  broad,  strongly  arched,  medium  depression 
deep ;  a  few  short  hairs  distributed  over  the  surface. 

Eyes, — Eight,  arranged  in  three  series  of  2,  4,  2 ;  of  these  the 
four  comprising  the  median  series  form  a  trapezium,  of  which  the 
anterior  pair  are  diurnal  and  the  largest  of  the  group  ;  the  latter 
pair  are  separated  from  each  other  by  a  space  scarcely  eqnal 
to  once  their  individual  diameter;  they  are  again  separated 
from  the  posterior  pair  by  a  space  which,  whilst  being  still 
greater  than  that  which  separates  them  from  each  other  is  still 
not  quite  equal  to  their  individual  diameter ;  lat'Cral  eyes  oblique, 
contiguous;  anterior  laterals  separated  from  anterior  mediaos 
by  a  space  equal  to  rather  more  than  the  individual  diameter  of 
one  of  the  latter,  and  the  posterior  laterals  from  the  posterior 
medians  by  a  space  sensibly  greater ;  anterior  median  eyes  are 
elevated  upon  a  rather  large,  tubercular  eminence,  and  the 
laterals  upon  small  tubercles. 


Fig.  40.     Mimetus  maculosus,  section  of  tibia  of  one  of  Ist  pair. 

Leys. — Long,   tapering,  sparingly   hairy,  armed  with   longt 
straight  spines,  yellow,  with  dark-brown  spots  ;    the  lower  half 


p  Simon — Loc.  cit„  p.  947. 

^  Maculosus f  spotted,  speckled,  stained. 
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of  the  tibies,  and  the  whole  of  the  metatarsi  of  the  first  and 
second  pairs  have,  on  the  inner  side,  a  special  armature  (Fig.  40) 
which  consists  of  a  series  of  small,  strong  curved  spines  situated 
between  the  longer  ones ;  of  the  curved  spines  the  upper  one  is 
always  the  smallest,  and  each  succeeding  one  is  larger  than  its 
predecessor.     Measurements  (in  millemetres) :  — 


L«B. 

Coxa. 

Trochanter 

and 

Femur. 

Patella 
■Dd 
Tibia. 

3iretatartu8 

and 

Tarsus. 

Total. 

1 

10 

91 

Ill 

13-6 

84-8 

2 

10 

7-5 

8-5 

10-2 

27-2 

3 

07 

4-9 

4-4 

5-4 

154 

4 

07 

6-3 

5-2 

6-2 

18-4 

Palpi, — Pale  yellow,  femur  sparingly 
clothed  with  a  few  short  hairs,  and  the 
tibia  with  long  strong  bristles  ;  at  the 
base  and  apex  of  the  latter  there  is,  on 
the  outer  side,  a  deep  cavity ;  bulb 
dark  brown,  complicated  and  furnished 
with  hairs  and  long,  strong  bristles 
(Fig. 41.)  Measurements: — Coxa,  01 
mm. ;  trochanter  and  femur,  2*4  mm. ; 
patella,  tibia,  and  bulb,  2*2  mm. ; 
total,  47  mm. 

Falces, — ^Dark  brown,  shining,  long, 
cylindrical,  apices  divergent  (Fig.  42.). 

MaxtllcB.  —  Long,  reddish  -  brown, 
except  at  inner  angles  aod  tips  where 
they  are  whitish;  they  are  furnished 

with  a  few  long  hairs  or  bristles ;   scopulas  at  inner  angles  short, 

black. 


Fig.  41.     M.  maculoms, 
FalpuB  of  S . 


Labium. — Long,  broad  at  base,  coniform,  arched,  concolorous. 

Sternum. — Cordate,  arched,  furnished  with  a  few  long  hairs 
or  bristles,  shining,  yellow,  marginal  depressioas  browai&h. 
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A  bdamm, — O  vato,  Btrongly  aiched,  over- 
hanging base  of  oephalothorax,  yellowiBh- 
grey  with  large  dark  brown  markings 
and  small  yellowish  spots,  clothed  with 
long  ooarse  hairs. 

One  mature  and  two  immature  examples. 

9  Gephalothorax,  4*7  mm.  long,  2*8 
mm.  wide ;  abdomen  4*7  nun.  long,  3'5 
mm.  wide ;   falx  2*6  mm.  long. 

The  female  differs  very  immaterially 
from  the  male  in  general  appearance ;  it 
df       ^\     ibt       ^    ^  ^^*  ^®^  little  larger  than  the  latter, 
'^^»JSK^    ^^ib^^^    ^^^    ^^®  same    scheme    of    colouration, 
clothing,   and    armature  prevails.      The 
Fig.  42.   M  maculo»ua.   abdomen  is  ovate,  nearly  globose,  and  the 
£yei  and  Falcee  ;  front  colouration  is  somewhat    varied   in  the 
▼iew.  different  examples.     We  have  six  speci- 

mens of  this  sex,  all  of  which  are  mature, 
and  each  of  these  differ,  some  being  much  darker  than  others,  so 
that  the  yellowish  spots  referred  to  in  the  description  of  the  male 
stand  out  more  prominently ;  the  dark  brown  markings  also 
differ  both  in  number,  size,  and  distribation.  The  epigyne  is 
simple  and  seated  on  a  tubercular  eminence. 

Legs. — These  also  vary  in  colouration  in  different  individuals, 
some  being  more  mottled  than  others.  Measurements  of  largest 
specimen  as  follows : — 


Leg. 

I 

Coxk 

Trochanter 

and 

Femur. 

Patella 

and 
Tibia. 

Metatarsus 

and 

Tarsus. 

ToUL 

1 

11 

9-5 

11-3 

14-0 

35i> 

2 

10 

8-0 

100 

12  3 

31-8 

3 

08 

5-5 

5-2 

6-5 

180 

4 

0-8 

63 

70 

1 

7-5 

21-6 

Falpt, — ^Yellow,  clothed  with  long  hairs.  Measurements: — 
Ooxa,  0*4  mm. ;  trochanter  and  femur,  1  *6  mm. ;  patella  and 
tibia,  2  mm. ;  tarsus,  2*2  mm. ;  total,  6*2  mm. 

JIah% — Jenolan  Caves  Distriot. 
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Family  CLUBIONID^. 

Sub-family   Micabiinj:. 

Two  genera,  namely  Pcecilipta  Simon,  and  Carinnomma, 
Karsch,  are  herein  recorded  from  New  South  Wales  for  the  first 
time.  Of  these,  the  former  is,  so  far  as  is  at  present  known,  ex- 
clnsiyelj  Australian,  its  recorded  range  being  ''  Nova  Hollandia 
septentrionalis ;  "***  Corinnomma  is  distributed  according  to  Simon 
as  follows : — "  Africa  orient,  aethiop.  {oUvaceum^  B.  Sim.)  ;  ins. 
Taprobane ;  Asia  trop.  orient. ;  Malaisia  et  Papuasia ;  ins. 
Philippinse ;  N.  Hollandia  sept,  (suaveruiens,  E.  Sim.)"".  To 
these  localities  I  now  add :  Pcecilipta  venmta^  mihi,  and  C(Hn- 
nommaformiciform^y  mihi,  Enfield,  near  Sydney,  New  South  Wales. 
The  species  of  both  these  genera  are  remarkable  from  the  fact 
that  they  have  a  prominent  scutum  on  the  superior  surface  of 
the  abdomen  and  this  casts  bright  metallic  reflections.  The 
Corinnomma  mimick  ants. 

Genua  Pcecilipta,  Simon, 

P(ECILIPTA  VENDSTA",  sp,  UOV, 

(Plate  xlvi..  figs.  7,  B,  9.) 

9  Cephalothorax  2'7}mm.  long,  1*5  mm.  wide;  abdomen  4*3 mm. 
long,  2*3  mm.  wide ;   petiole,  0'4  mm.  long. 

Cephalothorax. — Ovate,  arched,  smooth,  ochraceous-rufus,  caput 
with  purple  reflection ;  marginal  band  narrow,  dark  brown. 
Pars  cephali<^a  aiched,  truncated  in  front,  sides  declivous,  retreat- 
ing rearwards,  normal  grooves  distinct.  Pars  thoracica  strongly 
attenuated  posteriorly,  median  and  radial  grooves  distinct. 
Petiole  ochraoeouB-rufuB. 

Eyes, — Eight,  distributed  over  two  rows,  of  which  the  anterior 
is  straight  or  nearly  so,  and  the  posterior  curved,  the  curvature 
directed  backwards ;  anterior  lateral  eyes  distinctly  the  smallest 
of  the  series,  the  others  large  and  of  equal  size ;  the  posterior 
median  eyes  are  separated  from  their  anterior  neighbours  by  a 
space  equal  to  one-and-a-half  times  their  individual  diameter, 
»nd  from  each  other  by  a  space  equal  to  rather  more  than  once 
their  own  individual  diameter ;  the  posterior  lateral  eyes  are 
aeparated  from  the  posterior  medians  by  a  space  eqaal  to  once 
their  own  individual  diameter ;  the  anterior  lateraJs  are  also 
separated  from  the  anterior  medians  by  a  space  equal  to  once 

^  Simon— Hist.  Nat.  des  Araign^,  2nd  Ed.  IL,  1897,  p.  173. 
"   Simon— Zoc.  cit,,  pp.  173  and  174. 
^   VenMsta,  charming,  beautiful,  graceful. 
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their  own  individual  diameter,  and  the  latter  from  each  other 
by  a  space  equal  to  rather  more  than  one-half  their  own  indi- 
vidual diameter. 

LegB, — Long,  tapering,  each  clothed  with  short  hairs  and 
armed  with  long,  straight  spines ;  the  femurs  have,  in  addition, 
two  long  straight  spines  on  the  upper  surface ;  the  first  and 
second  pairs  have  the  femurs  ooncolorous  with  cephalothorax, 
and  the  patelles,  tibisa,  metatarsi,  and  tarsi  pale  yellowish ;  the 
third  and  fourth  pairs  of  legs  have  dark  brown  femurs,  patell» 
yellowish,  tibiss  and  metatarsi  yellowish  at  junction  of  preceding 
joint,  but  otherwise  dark  brown  ;  tarsi  yellowish.  Measurements 
(in  millimetres)  : — 


Le». 

Coxa, 

Trochanter  and 

Femur. 

Patallaand 
Tibtt. 

Hetetusu 
and  Tutoa. 

TotU. 

1 

2 
3 
4 

21 
2-0 
1-9 
31 

1-8 
17 
1-6 
30 

27 
2-6 
2-5 
41 

66 

6-3 

60 

10-2 

Fdlpi, — Pale  yellowish,  similar  in  clothing  and  armature  to 
Measurements  : — Coxa,  trochanter  and  femur,  0*8  mm. ; 
patella  and  tibia,  0*9  mm. ;   tarsus,  1*2  mm. ;   total,  2*9  mm. 

Falces, — Concolorous,  long,  arched,  robust,  pubescent,  inner 
angles  thickly  clothed  with  long  dark  hairs. 

Majrillce, — Yellowish,  inner  angles  white ;  long,  robust,  arched ; 
inner  angles  thickly  clothed  with  dark  hairs. 

Labium, — Concolorous,  broad,  arched,  apex  truncated,  and 
furnished  with  rather  long  dark  hairs. 

Sternum, — Cordate,  arched,  orange-red,  sparingly  hairy. 

Abdomen, — Elongate-ovate,  pubescent,  yellowish  with  a  dark- 
brown  lateral  patch  in  front  on  each  side  of  the  scuta ;  jnst 
beyond  the  middle  there  is  on  each  side  a  large  triangular  patch 
of  dark  brown,  the  upper  points  of  which  unite.  Scuta  situated 
in  front,  black  with  steel-blue  reflections.  Inferior  surface  dark 
brown  above  the  epigastric  fold,  thence  yellowish-grey  to  near 
posterior  extremity  where  it  becomes  black ;  laterally  the  colour 
is  yellowish  grey  for  rather  more  than  half  its  length  from 
whence  it  becomes  suddenly  black,  the  black  patches  gradually 
broadening  until  they  unite  above  the  spinnerets.     Epigyne  a 
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simple  Btrncture  elevated  upoa  a  small  taborcalar  eminenoe  as 
depicted  in  figure. 

Hab. — ^Enfield,  near  Sydney ;  collected  by  Dr.  B.  P.  Bamsay, 
October,  1904. 

Genus  Corinnomma,  Karsch. 

CORINNOMMA   PORMICIFORME",  sp.  710V, 

(Plate  xlvi..  figs.  10,  11,  12.) 

2  Cephalothorax,  2*1   mm.  long,  1*1  mm.  broad ;   abdomen,  2*3 
mm.  long,  1*1  mm.  broad ;   petiole,  0*4  mm.  long. 

Cephalothorax, — Oblong-ovate,  arched,  yellowish,  caput  with 
pnrple  reflection.  Pars  cephaltca  arched,  truncated  in  front, 
normal  grooves  distinct,  ocular  area  black,  hairy.  Pars  thoraciea 
arched,  attenuated  at  rear,  median  and  radial  grooves  distinct. 
Petiole  long,  yellowish. 

Ef/es, — Bight,  seated  upon  a  slightly  raised  almost  quadrangu- 
lar eminence,  distributed  over  two  widely  separated  transverse 
rows ;  lateral  eyes  slightly  smaller  than  their  median  neighbours, 
the  two  anterior  eyes  are  separated  from  each  other  by  a  space 
equal  to  one-half  their  individual  diameter,  and  each  from  their 
posterior  neighbour  by  two-and-a-half  times  their  individual 
diameter ;  anterior  laterals  separated  from  the  anterior  medians 
by  rather  more  than  ooce  their  individual  diameter ;  posterior 
laterals  separated  from  posterior  medians  by  a  space  equal  to 
once  their  individual  diameter. 

Zeffs, — Yellowish,  long,  pubescent,  and  armed  with  long, 
straight  spines  ;  each  femur  has  also  two  long  straight  spines  on 
the  upper  side.     Measurements  (in  millimetres)  : — 


Leg. 

Coxa, 

Trochanter  »nd 

Femur. 

PateUa  uid 
Tibi.. 

Hatetanas 
and  Tand.. 

TotaL 

1 

2 
3 
4 

20 
1-9 
1-5 
2-2 

2-2 
17 
1-6 
2-5 

2-6 
2-5 

1-8 
2-8 

68 

6-1 

49 
7-5 

"  So  named  in  reference  to  its  ant-like  form. 
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Palpi, — Similar  in  colonr  and  armature  to  legs.  Measure- 
ments:— Coxa,  trochanter  and  femur,  11*  mm.;  patella  and 
tibia.  0*9  mm. ;  tarsus,  0*^  mm. ;  total,  2*9  mm. 

Fakes. — £obust,  arched,  hairy,  apices  divergent,  pale  yellow- 
ish. 

Maxillae, — Concolorous,  shining,  long,  arched,  inner  margins 
clothed  with  black  hairs. 

Labium, — Goncolorous  also,  shining,  broader  than  long,  apex 
troncated. 

Ste'-num.—  Goncolorous  also,  shining,  elliptical,  obtusely  pointed 
behind,  arched,  lateral  depressions  distinct,  sparingly  pubescent. 

Abdomen. — Oblong,  constricted  just  beyond  the  middle,  black, 
with  u  narrow  grey  transverse  bar  intercepted  by  the  scuta  in 
front,  and  a  broad  grey  transverse  bar  at  the  constricted  zone; 
there  is  also  a  large  grey  patch  at  posterior  extremity.  Seuta^ 
lar^e,  smooth,  with  steel-blue  reflections.     Kpigym^iB  in  figure. 

Hah, — Enfield,  near  Sydney ;  collected  by  Dr.  E.  P.  Eambay^ 
October,  1904. 
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ORNITHOLOGICAL  NOTES. 
By  Alfred  J.  North,  G.M.Z.S. 
Ornithologist,  Australian  Ma£eam. 

L 

The  Short-billed  Honey-eater  ( Melithreptus  hrevirostris,  Vig. 
and  Horsf.),  although  not  so  uniformly  distributed  in  the  neigh- 
bourhood of  Sydney  as  the  Lunulated  Honey-eater  (Melithreptus 
lunulatm,  Shaw),  is  fairly  conimon  in  some  localities.  Except 
in  the  breeding  sc  ason,  it  is  usually  met  with  in  small  flocks  of 
about  seven  to  twelve  or  more  in  number,  and  generally  attracts 
one's  attention  by  its  peculiar  grating  or  rasping  notes  as  it 
passes  from  tree  to  tree. 

During  many  years'  observation  I  have  noted  a  seasonal 
ohange  in  the  colour  of  the  bare  space  above  and  behind  the  eye. 
Adult  specimens  of  both  sexes  obtained  during  July  and  August 
by  the  Curator,  Mr.  R.  Etheridge,  the  Taxidermist,  Mr. 
J.  A.  Thorpe,  and  myself,  at  Sutherland  and  Toongabbie, 
had  the  bill  black,  the  legs  and  feet  reddish-brown,  the 
sides  and  Boles  of  the  feet  ochreous  yellow,  and  the  bare 
space  above  and  behind  the  eye  pale  greenish-blue.  Adult 
examples  obtained  by  me  at  Roseville  from  January  to  April 
inclusive,  all  had  the  bill,  legs  and  feet  of  the  same  colour  as 
specimens  obtained  in  July  and  August,  but  the  bare  space  above 
and  behind  the  eye  was  dull  yellow.  The  last  example  procured 
was  an  adult  female,  on  the  7th  January,  1904,  shot  together 
with  a  fledgeling  Pallid  Cuckoo  (Guculm  pallidus,  Lath.), 
that  had  only  then  recently  left  the  nest  of  the  foster- parent,  in 
a  tree  close  to  my  house.  These  specimens  have  been  mounted 
together  and  placed  in  the  Exhibit  Collection.  A  similar 
seasonal  change  occurs  in  the  colour  of  the  bare  space  around 
the  eye  of  the  adult  male  of  the  Fig-bird  ( Spliecotheres  maxillaris. 
Lath.)  ;  this  part  in  the  winter  being  pale  buffy-yellow,  and  in 
the  breeding  season  a  uniform  rich  red.  The  comb  too  of  the 
Lotus-bird  or  Comb-crested  Parra  (Hydralector  gallinaceus, 
Temm.),  Mr.  O.  Savidge  informs  me,  in  the  autumn  is  yellow, 
but  at  the  time  of  my  visit  to  the  Clarence  River  durmg  the 
breeding  season  in  November,  all  the  birds  I  saw  had  the  comb 
red. 
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n. 

AmoDg  feveral  skins  forming  part  of  a  cf>llection  made  on 
Lord  Howe  Island  and  submitted  to  me  for  examiuation  by  Mr. 
J.  B.  Waterbonse,  M.A.,  Head  Master  of  tbe  Hi^h  Scbool, 
Sydney,  wa«  a  remarkably  fine  specimen  of  Latbam's  Snipe, 
{Galltnafjo  australh,  Latb.).  It  was  obtained  by  Mr.  Water- 
bouse's  sons,  daring  a  stay  on  tbe  island  from  August  to 
October  in  1903.  Tbis  species  breeds  in  Japan  and  winters  in 
Australia  and  Tasmania ;  arriving  in  New  Soutb  Wales,  from 
wbicb  Lord  Howe  Island  lies  about  four  bundred  mihes  doe 
east,  in  tbe  middle  of  August  and  departing  again  about  tbe 
end  of  February  or  Marcb.  I  can  find  no  previous  record  of 
Gallinago  australis  being  obtained  on  Lord  Howe  Island. 

III. 
From  Dr.  P.  Herbert  Metcalfe,  Resident  Medical  OflEicer 
at  Norfolk  Island,  the  Trualees  bave  received  from  time 
to  time  tbe  skins  of  avian  visitors  to  tbat  outlying  iosular 
dependency  of  New  Soutb  Wales.  Last  mail  brougbt  a 
skin  of  tbe  Silver-eye  (Zosterops  lateralis,  Latbani,=Z. 
cctrulescecBSy  of  Gould *s  Handbook  of  Australian  Birds),  with 
which  Dr.  Metcalfe  sent  me  the  following  note: — *'  I  am  sending 
you  the  skin  of  a  small  bird  for  identification.  Large  flocks  of 
tbe  same  visited  tbe  Island  this  year.  It  is  a  species  of  Zosterops^ 
but  it  is  much  smaller  than  either  of  our  two  found  here,  Z. 
tenuirostHs  and  Z.  albif/ularis.  It  is  a  curious  fact  tbat  almost 
always  when  we  saw  a  flock  of  tbe  bird  like  tbat  we  sent, 
especially  when  on  the  grass,  there  was  what  we  call  here  a 
Sparrow,  Symmorphus  leucopygim,  Gould,  in  the  middle  of  it." 

Previously  Dr.  Metcalfe  forwarded  skins  of  two  birds  procured 
on  tbe  island.  One  was  tbe  Goldfinch  (Cardudis  degans, 
Stephens),  and  tbe  other  an  immature  example  of  tbe  Starling 
fSttimus  vulgaris,  Linn.)  Both  of  these  European  species  are 
acclimatised  in  Australia,  and  are  common  in  tbe  neighbourhood 
of  Sydney.  From  the  unusual  prolificness  of  tbe  latter  it  is 
almost  certain  to  prove  a  pest.  The  same  day  tbat  five  fled- 
gelings left  a  nest  built  under  the  roof  of  my  bouse,  towards  tbe 
end  of  October,  1904,  the  parents  commenced  to  carry  in  freah 
nesting  material,  and  four  weeks  later  I  saw  them  taking  in  food 
and  heard  the  noise  of  young  ones. 
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Petrogljphs  on  a  portion  of  the  outer  face  of  a  Bock-shelter,  Nobby's 
Creek,  Clarence  River,  Copmanhurst,  N.  S.  Wales. 
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GEO    SAVIDGE.  photo. 


Digitized  by  VjOOQIC 


Plate  XXXIII. 

't 


Electric  Photo-Enar.  Co.  it±Df 


4*1^ 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


EXPLANATION  OF  PLATE  XXXIV. 


Fig,  1.     Caroisiops  compressus,  Krefft, 
(male,  twice  natural  size). 

Fig   2,     Carassiops  galii,  O^lby, 
(male,  thrice  natural  size). 
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A.  R.  Mcculloch,  dcl.,  eicctric  Pholo-Engr. 

Ausl.  Mus, 
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EXPLANATION  OF  PLATE  XXXV. 


Pig.  1,     Krefftius  adtpersus,  Castelnau, 

(male,  one  and  a  half  times  natural  size). 

Fig.  2,     KrefftiuM  auUralU,  Krefft, 

(male,  one  and  a  half  times  natural  size). 
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Plate  XXXV. 


A.  R.  McCULLCKH.ilcl.. 
Aust  Mus. 


ticclric  Pholo-Engr.  Co..  Ltd., 
Sydney. 
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Pig.  1.     Krefftius  coxiifKreflt, 
(female,  natural  size). 

Piff.  2.     Phiiipnodon  grandicep^t  Krefft, 
(male,  twice  natural  size). 
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A.  R.  Mcculloch,  del., 

Aust.  Mus. 


Electric  Pholo-Engr.  CclLtdOF  *, 
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EXPLANATION  OF  PLATE    XXXVII. 


P16OCBINU8   (?)    TABBKVSIB,  Htk.  fll. 

Fig.  1.    Bide  view    of  calyx,  showing  1.  ant.  R,  ant,  and  L  poet.  Rs. 

—X  3. 
„    2.    Ventral  or  summit  view  of  calyx,  exhibiting  the  radial  precessrs. 

—X  3. 
,,     3.     Side  view  of  calyx  with  the  radianal  (B'),  the  r.  ant.  and  r.  post, 

Bs— X8. 
„     4.    View  of  the  don^al  surface,  with  the  basal  concavity,  basals 

(united),  and  axial  canal. — X  3- 
„    5.    Longitudinal  natural  section,  exhibiting  the  internal  cast,  and 

basals  in  situ. — X  8. 
„    6.     Internal  matrix  cast. — X  8. 
„    7.     Ventral  or  summit  view  of  calyx,  with  the  radial  processes  and  a 

facet.— X  3. 
,.    8.     Left  postei-ior  radial  (1.  post.  B),  adhering  to  a  fragment  of  mat- 
rix—X  8. 
„    9.    Bight  anterior  radial  (r.  ant.  B). — X  3. 
.,  10.    Badianal  (B).— X  3. 
„  11.    Left  anterior  radial  (1.  ant,  B).— X  3. 
„  12.     Side  view  of  more  or  less  bowl-shaped  calyx. — X  3. 
„  IS.     Side  view   of  a  similar  specimen  to  fig.  12,   showing  sculpture. 

—X  3. 
„  14.    Three  stem  ossicles,  believed  to  be  those  of  this  species. — X  3. 

P,  (?)  TASSENSie,  VAB.  LOBATA,  Eth.  fil, 

„  15.    Dorsal  or  basal  view  of  a  strongly  pentalobate  specimen. — X  3. 
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EXPULNATION  OF  PLATE  XXXVUI. 


Fig.  1.     Betta  pugnax.  Cantor,  malp. 
(twice  natural  size). 

Fig.  2.    Nest  of  Betta  pngnax.  Cantor, 
(natural  size). 
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A  H.  McCULLOCM.dcl 
EDGAR  R.WAITE.  photo 
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Electric  Photo-Engr 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


EXPLANATION  OP  PLATE  XXXIX. 


TOPAl. 

Figs.  1,  2,  8.  Emmaville,  New  South  Wales. 
Figs.  4,  6.      Oban,  New  South  Wales. 

Faces  :—b  (010),  c  (001),  m  (110),  M  (230),  I  (120).  v  (260). 
,Q  (130),  d  (201),  h  (203),/  (021),  y  (041),  o  (221).  « 
(111),*  (223),  ;r  (243). 
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C.ANDERSON,  del. 
Aust-  Mus* 
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EXPLANATION  OF  PLATE  XL. 


Beryl. 


Fig.  1.    EmmaTille,  New  South  Wales.    Faces :— ^  (0001),  m  (lo'lO),  p 
(1011).  *  (1121). 

Vesuvianite. 

Fig.  2.    Bowling  Alley  Point,  Nundle,  New  South  Wales.    Faces : — m 
(110),  a  (100),  jp  (111),  <  (381),  *  (311). 

TOUBMALINE. 

Figs.  3,  4.    Kangaroo  Island,  South  Australia.      Faces  :—m  (1010),  m 
Olio),  a  (1120)  r  (1011).  o  (0221).  «  (3251). 
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Electric  Photo- E nor. Co,  Ltd-.i^-v^y 


C.ANDERSON,  del.. 
Aust  Mus. 
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EXPLANATION  OF  PLATE  XLT, 


Wqlfbamitk. 

Figs.  1,  2,  3,  4.  Wild  Kate  Mine,  near  Deep  water,  New  South  Wales. 
Faces  :— a  (100),  e  (001),  I  (210;,  m  (110),  i  (102),  y 
(102),  f  (Oil),  w  (111),  0  (111),  a  (121),  #  (121), 
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C.ANDERSON,  del.. 
Aust.  M  US- 


Electric  Photo-Enar.  Co..  Ltd., 
Sydney. 


Digitized  by  VjOtLx?£ 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


EXPLANATION  OF  PLATE  XLIL 


C1MOLIO8I.UEU8   MACCOTI,  Eth.fil. 

Fig.  1.  Posterior  cervical  centrum,  dorsal  view. 

,.    2.  Lateral  view  of  the  same. 

M    3.  Ventral  view  of  the  same. 

,;    4.  Pectoral  (?)  centrum,  dorsal  view. 

,,    5.  Lateral  view  of  the  same. 

„    6.  Ventral  view  of  the  same. 

,,     7.  Terminal  articular  surface  of  the  same. 

„    8.  Median  cervical  centrum,  dorsal  view. 

„    9.  Ventral  view  of  the  same. 

.,  10.  Lateral  view  of  the  same. 
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A.  K.  Mcculloch,  del.. 

Aust.  Mus. 


Patterson.  Shuuo  and  Co  . 
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EXPLANATION  OP  PLATE  XLIU. 


ClMOLlOSAUBUB     MAOCOTI,     Eth,  fiL 

Fig.  1.  Cenrical  neural  spine  in  part,  side  view. 

,,     2.  The  same  fragment,  anterior  view. 

„    3.  Dorsal  (?)  neural  spine  with  broken  zji^opophyBes,  anterior  Tiew. 

,,    4.  Phalange. 

HUMBBUS. 

Fig,  5.    Distal  end  in  part  of  a  larger  humems  than  that  represented  in 
PI.  xliv,  figs.  2  and  8. 

Fevub. 

Fig.  6.     Proximal  end  and  portion  of  shaft  of  a  large  bone  supposed  to  be 
a  femur. 
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Plate  XLIII. 


A.  R.  Mcculloch,  del. 

Ausl    Mus. 


Patterson.  Shugg  and  Co.. 

Melbourne. 
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EXPLANATION  OF  PLATE  XLIV. 


ClMOLlOSAUBUS   XACCOTI,    Etk.fiL 

Fig  1.  Femur, 

„  2.  Humerus,  pertion  of  the  distal  end. 

„  3.  Humerus,  distal  articular  surface. 

„  4.  Dorsal  centrum,  terminal  articular  surface  and  central  tubercle. 

„  6.  Median  cervical  centrum,  terminal  articular  surface,  &c. 

„  6.  Cervical  pleurapophpsis. 

„  7.  Cervical  pleurapophysis. 

KiB   Portion. 

„    8     Portion  of  a  large  rib,  possibly  belonging  to  a  larger  reptile  than 
C.  maccojfi. 
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EXPLANATION  OF  TLATE  XLV. 


ClMOLtOSA.UBU8   8UTHEBLANDI,   McCo^,  Sp. 

Fig.  1.    Cast  of  a  cervical  vertebra  with  a  portion  of  the  neural  arch  &iid 
pleurapophyses — J  nat. 

Tooth. 

Fig.  2.    Cast  of  a  large  tooth,  probably  Cimoliosaurujt, 

Ichthyosaurus,  Sp. 

Fig.  3.  Trunk  vertebra,  side  view. 

„    4.  Caudal  vertebra,  articular  surface. 

„    5.  Caudal  vertebra,  dorsal  surface. 

„    6.  Caudal  vertebra,  ventral  surface. 

,,    7.  Caudal  vertebra,  lateral  surface. 
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Plate  XLV. 


A.  R.  Mcculloch. del. 

Au5t.  Mms. 


Patterson.  Shugg  and  Cq-    .     ^ 
Melboyi;^/^ 
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EXPLANATION  OF  PLATE  XLVI. 


Pig.  1.  Ectatostiea  troglodiftet,  Higg.  and  Pett.,  cephalothorax. 
"     2.  „  „  ,,  faix. 

*>     ^*  »  •>  «,  sternum  and  maxills. 

•'     ^*  •♦  >,  „  abdomen,  underside. 

„     6.  MimetuM  maculo»tis,  Eainb.,  cephalothorax  in  profile. 
•     6«  »  „  „       epigyne. 

,,     7.  Patcilipta  renmta,  Bainb.,  female. 
"     8.  „  „  „      eyes. 

».     9»  »  „  „      epigyne. 

.,    10.  Corinnomma  formiciforme^  Bainb.,  female. 

eyes. 


11. 

12'  >»  ».  «,       epigyne. 
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erucifonnis ,  Scaphites       ...     112 

^rv/ArOBtt*,  HOLOCENTRUB    ...  3 

elheridgii,  A  plodactylus  ...    167. 

186.  207 

etheridgiit  Haplodactylub      167, 
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eucalypti, 'VK^h       325 

EUCHEMUS 321 

EucHiLOMYCTERUa  quadradi- 

catus       220 

EULEPTORHAMPHUB    luugiros- 

tris         24.194 

EviAUK  paxillus      96 

EupoMACENTRUS  marginatus  168 
eximiusy  Platycercus  265,  267 
ExocsTUS  cfomi  ...  166,195 
rondeletii  ...  156,  195 
ExONAUTEB  rondeletii  156,  195 
exsertua,  Aranbus 102 
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fabagella.  Tapes 
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farnelli,  Histiopterus      ...       61 

fasciata,  Lampona 322 

fascxata,  Perc a        ...         1 66.  203 
fasciatus,  Kpinephelus     166,  203 
fasciatus,  LiMNiCHTHYS    178,  222, 
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fasciatus,  PuLEX      ...  ...       54 

fasciolatus,  Acanthoclinus  184 
fasciohtus,  Pomacentkus  168, 208 
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Jfavens,  Melanophoka  ...  321 
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/or/l<Wl«t,  OSTRACION  ...      215 
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fflans,  C0NU8  4 

^^^SKca,  Prionace 188 

fflaucus,  Squalus 188 

GLO88OPTERI8  46 
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poUf acanthus...         170,  209 
foxatilis  170,  209,  235 
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Gnathaonus  innotahilis  ...  238 
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...  148 

...  148 
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^ra<?i7w,  Clupea       192 
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greyi,  Bhtnchana 147 

^rifeti^,  Dbabbub      321 

gronovii,  Qtomvs      200 

gronovii,  Gonobhtnchus  ...     148 

^rronoon,  NoMSUS 200 

guamensi*,  SoOBPiBNA        175,  220 
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guamensis,  Sebastopbib     175.  220 
guentherij  Plattbtethub  ...     161 
^fiiftatca,  Libitina...         ...         5 

Gunthebia  trimaculaia  ...  211 
guttata,  Chlamydodeba,  neat  131 
gutturalit,  Pachtcephala...     125 

Gtgib  Candida         2 

Gtmnobutib  284 

gymnocephalus  285 

gymnocephalus,  Elbotbib  ...     285 

gymnocephalus,  Gtmnobutib   285 

Gtmnothobax  q/>r  ...     144 

chalnzius       ...         145,191 

Jlavitnarginatus  3,  145,  191 

nubilus  ...         145.  191 

pictus..,         ...         ...         3 

prasina  ...  ...     144 

tessellatus      ...         ...         3 

ayrsoidea     ...         144,191 
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Habbonebtes         323 

hamatonotus,  Pbephotttb  266,  267 

B. AL1CH<EB.KB  opercularis   ...  212 

pseudominiaius         ...  211 

Haplodacttlub  etheridgii  167, 
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hasioellif  Cbeedia 57 

haswelli,  Hemerocceteb     ...  67 

hebraeus,  Coixvs       ...         ...  4 

Heliabeb  immaculatus       ...  208 

Heliabteb  hypsilepis        ...  208 

Hblicina  fittmra     4 

helvola,  Ctpbjea      ...         ...  4 

Hemeboc<ete8  haswelli     ...  57 

Hbmiclcea 318 

Jlavitarsus     320 

fidva 320 

lugubris         319 

major...                    ...  319 

somersetensis...         ...  819 

sundevalli      318 

Hemiclcbina           319 

somersetensis             ...  319 

Hemibamphub  intermedins  194 

longirostris    ...  24,  194 

^r6*^",  Calcinub 12 

Herbilta      324 

Hetebactitis  tncawM  ...  2 
Hbtbrocbntbotub     mamil' 

lotus 12 

Hetebopoda  venatoria      ...  6 

Hippocampus  abdominalis  196 

hippocampus ...          ...  187 

punctulaius  ...         ...  19q 

hippocasianeum,  Purpura...  4 
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hippo*,  Caeanx       3 

hxrautus,  BlBGUS       11 

hirtipet,  Cardisoma  ...         9 

hi»pidus,  'J'ri'EAODON  ...  219 
HiBTiOPTKBUS  acutirastris  61 

elevatuM  61 

fameili  61 

labiotns         ...         ...       61 

recwrrirosii'is  ...       58 

t^pus 61 

HocHSTBTTCBiA  trapexina  89 

hoedtii,  Malacanthub       ...     204 

UoLACANTUUS  conwpicxllatus    37, 

215 

semicinciun   ...  37,  215 

libicen  ...         ...     215 

HOLMICKBAS  76 

HOLOCEVTBXJB  benffalensislQQ,  205 
erythraeu*      ...         ...         3 

HoLOTH  UBi  A  a/ra 13 

HoBiSTONOTO 8  Airo/or       ...     246 

Aorrt<2«m,  SiSTuuM 4 

HowKLLA  hrodiei  ...  167,  197 
hotventU,  CniETODON  83,  215 

hotremtU,  MoNACANTHUS  37,  216 
hoirensia,  Pachtcbphala  ...  125 
hotvensin,  PsKunoMONACAN- 

THU8 216 

kumilvt,  Kleotrib 280 

HTDBALECTOB^aZ/innreM* ...  337 
hygomix.  Mtctophum  163.  193 
hygomii,  Scopblu  8  ...  1 53. 193 
Htpobhamphus  intermedius     194 

8P 

hypozona,  Gk>oDBLL  A 
kypgehgeneion,  8pubboidb8 
hypselogeneion,    iSTBAODON 


hyp9elo9oma,  Pbbudanthias 
hypHlepu,  Chbovib 
hypxilepis,  Hbliarteb 

Htbteichopsylla 

hystrix,  DiODON        
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232 
218 
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204 
208 
208 
64 
220 


Ianthina  ia»^Ai)>a 4 

icelii,  Petbobcibtbb  181,  223 

Ichthyoptbbtoian  remains    313 
igniius,  Platycebcub  267 

immacnlaiut,  Heliases      ...     208 
incanus,  Hetebactitib      ...         2 

incanus, 'VoTATXVS 2 

inceiMa,  Latoljey A  ...         ...         6 

Incibuba      91 

lytilttonenHM  ...       92 

Iniibtiub  cacaiua     ...        29, 213 
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innotabili*,  Gnathaonus 

inacriptuMt  Labbus 

inseripiM,  Pbbudolabbub  .. 
inaolent,  ScHizoCHrBUS 

intulm,  Salabiab     

intermedium,  Hbmibamphub 
intermedium,  Htpobhamphus 
invenustus,  Dbasbodes 

isabella,  CrPBiEA     

Ibibtiub  brasilienfim 

Iso      

rhothophilus .. 
IsoOBiNUB  aumtralis 


jacktonenti*^  No  vac  dl  A     ...     213 
jacksonensis,     NovAcuLiCH- 

THT8 213 

jacksoniensim,  Gnathypopb       240 
Jackfoniensim,   Opisthogna- 

THU8 240 

janaeni,  JuLiB  ...  26,  210 

janseni,  Thalabboma  25.  210 

japonica,  PHTSCosoifA        ...       73 
japonicus,  Calliontscub   ...     221 

jarbua.  Sci^na        205 

jarbua,  Tbbapon     ...         ...     205 

JuLlR  aneitenHn       ...  ...     209 

axillaris        ...  ...     212 

doraali*         ...  26, 210 

janseni  ...  25,  210 

p$eudominiatu*         ...     211 
trimaculata  ...  ...     211 

umbrostygma...         ...     171 

JULUB  8p.      ...  6 

jungi,  OiciNDELA     245 
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Kbbfftiub 

euhperjnis 
australis 
coxii  ... 

Kuhlia  tceniura 
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Habioiut,  Hibtioptebus     ...       61 
Labbichthtb  nigromargina- 
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Labboideb  paradiaewt 
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Inculentua 

lunaria 

perditio 

pictua 

trilobatua 
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Inlixpinis,    Macha^ropk    24, 
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longicauday  Conoermurjena 
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longipea,  DiSOOPLAX 
longirostrU,    EuLEPTORHAM- 
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longirostrU,  Hemiramphus  24, 
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Inguhris,  H£lfICL<XA             ...  31^ 

lugubrtH,  Kebilus    ...          ...  319 

/u/iartf,  Thalassoma           ...  210 

lunarig,  Labrus       210 

lunulalus,  MeTjITHREFTOB  ...  337 

Igcosoides,  Storbnosoma   ...  324 

liYGOBOMA  atrocmtatum     ...  2 

cyanunim       ...         ...  2 

hfttletonensis,  Incisuba      ...  92 

Igttletonensis,  SciSSUBELLA  91 

maccoyi,  Cimoliosaurus  ...  312 
Mach^ropk  latispinis  24, 160, 198 

macracanthus,  Trachypoma  202 

Macrorham  PU08U8  gracilis  196 

macuiat tis,  CiRiXHJTEB         ...  3 

maculatugy  Priondrus  ...  216 
maculatns,  Schedophilus  163, 201 

macuiatits,  Trochds            ...  4 

tnacula(us,XE8VRVB            ...  216 

macnlosuSy  MjBfETUS            ...  330 

major,  Hrmicl(EA 319 

Mal ACANTHUS  hoedtii  ...  204 
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marginatus,  EuPOMACBNTBUS  168 
marmorafus,  Blennius  ...  223 
marmoratus,  Cuibonemus  ...  207 
marmoratus,  Salarias  181,  223 
mnrs^  Stephanocibcus  ...  53 
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melanopus,  Amphiprion     168,  208 
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wt/uirw,  C0NU8 

4 

Milton  roak-Hhelfct*r 

...       80 

M1HBTU8  macvlMua... 

...     330 

mimug,  Elbotbis     ... 

...     282 

minmia,  Mtbina 

...       89 

M188ULENA  occatoria 

...       62 

Mttra pontificalu  ... 

4 

MiTROMORPHA  subttHaia 

...       97 

MoDiOLA  australia  ... 

5 

MOQUBNDA     

...     282 

mogumda 

...     282 

mogumda,  Elbotbi8 

.       282 

moerchi,  Gomphina... 

...     134 

MoNA0ANTHn8  albopunctatua      37 

hotcensis 

37,  216 

nitens ... 

...     216 

oculaius 

...       40 

trossulus 

...       40 

MONAZITE       

...     258 

«io«e/a,  Ctpbjsa      ... 

4 

Monet,  coil  fputher... 

74.  133 

fnoHoceros,  Aluteba 

...     217 

monoccro^,  Bali8TB8 

...     217 

M0NOCRKPJDIU8   umbracufa- 

tU8       

6 

monticoodenHt,  AcMiSA 

...     251 

MoNTHOBiLLONiTK,  a  mine- 

ral allied  to  ... 

...      67 

OToore*,  Tbioonia     ... 

...     249 

^ORDACiA  mordcue  ... 

...     231 

mordax,  Mobdacia  . . . 

...     231 

mordax,  Petbohtzon 

...     231 

MuELLBBiA  echiniies 

...       13 

MvQihdobula 

...     197 

MULGOA          

...     281 

coxti   ... 

...     283 

Mi7LLOiDE8  samoemi* 

3 

multimaculata,  DiJEA 

...     105 

mundanu*,  Sipurculu8 

...       73 

MuBJBNA  a/ra 

144.  191 

Jlarimarginata 

145,  191 

nebulosa 

...     191 

nubila... 

145.191 

thyrsoidea     ... 

J  44.  191 

MuB^NiCHTHT8  nxchohct  142. 190 

murdochi,  Leio8TBACA 

...       97 

murifia.  Lakpona    ... 

...     322 

musiva,  Hblicina   ... 

4 

Mtctophum  hygamii 

153. 193 

opalinum 

153, 193 

phentjodei 

152,  198 

reinha.'dtii    ... 

154,  194 

myopt,  Salm o              148 

,  192.  232 

my  opt,    Tbachinocbphalus 

148.  192,  232 
Mtbjna  mtJtNto       89 


paqb 
fit^/t/u^., Vbbticipbomub  ...  88 
Myzub  elongatua 197 

N. 
Nacbbdbs  transmariita       ...         7 

nana,  Dbohicia        134 

Na8BUB  unicomu     ...         ...         3 

Natrolite  and  Datolite  ...  127 
naufragu*,  Da8T8COPBLU8  154, 194 

nebuloaa.  Echidna 191 

nehulom,  Mub^na 191 

nebulo*us,  Pabapbbci8        ...     238 

neglecta,  Pcepuila 263 

Neopeb4:i8  6«i»«pt>^ato       236,238 

nopa-cambria  ...     288 

N  KOPH  KM  A  bourkei 267 

NEBiTA/)/tca/a         4 

nichoUa,  Mubsnichthts  142,  190 

niyer,  Thtbsiteb     159 

nigrescens  (var.)  Plattceb- 

C\JB  pennantii  ...     266 

nigricans,  Phaboptbbtx  ...  204 
nigricans,  Plb8IOP8  ...     204 

nigricans,  Pomacbntbub  ...  168 
»»^rip«/ii>«/rBiPTBBTaioN  182,  224 
nigromarginatut,     Labbich- 

THY8 29,212 

nigromarginatus,  Pseudola- 

BBUB 29,212 

nigrotecta,  Pcephila  ...     264 

NiOBE,  ep 100 

ni/^M,  Monacanthus  ...  216 
nitens,  Stephanolbpis  ...  216 
Nodules  Und  Goprolites    ...     114 

NoMEUB  gronovii     200 

norfolcensis,  Apooon  164,  202 

N0TO8COPELU8  ejectus  160, 193 
NovACHL  A  jacksonensis  ...  213 
N0YACULICHTHT8     jacksoH' 

ensxt 218 

i»ov«-caif»6rt(i;,  Neopebois  ...  238 
nova-holiandicB,  Chalinuba  825 
nova-holla ndia,  'J'ama  ...  825 
nubila,  Mub^na  ...  145,  191 
nubilus,  Qthnothobax     145^  191 

nucleus,  Ctpbjca      4 

NucuLA  sejugata     108 

NTCTEBIBIAj^^eropKJ  ...         78 

o. 

oblonga,  Echinombtba       ...  12 

oblongus,  Sphbboides         ...  218 

o6/(m^N«,  Tethaodon         ...  218 

obsccena,  Lampona 822 

occatoria,  M188ULENA          ...  62 

oeeatorium,  Ebiodon           ...  62 
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oceanica,  Q-RUTtLA    ...  ...         2 

oc/o,  Amtna 7 

ofM ^ari*,  Rarapkrcis  ...     288 

oculaius,  MoNACANTUua  ...  40 
OcTPODA  cordimana  11 

olivieri,  Cenobita 11 

opalinum,  Mtctophum  153,  193 
opercularis.  Halichoeubs  ...  212 
opercularis,  Lethrinus  166,  205 
opercularU,  Plattolossub  212 
Ophichthus  versicolor  22,  ISO 
Ophichthts  ^*w^t«  22,  190 

Opuiocova.  bi evipes  ...       12 

OPHTOaSHINUB  284 

angustifrona 285 

grandiceps     ...         ...     285 

'Ophisubus  versicolor  22,  190 

Ovi&woQtx  KTHVBJ  a  cksonien- 

m       240 

oi'ientalis,    Chlamtdodkba, 

bower  of  270 

Oethis  Unticularis 101 

Vht RACIO'S  concafenatus     ...     217 
cornutum       ...  37.218 

fornasini        ...  ...     217 

iuberculaium  ...     218 

P. 

Pachtcrphala  gutturalis  . . .  125 

howensis         ...         ...  125 

meridionalis  ...          ...  J  26 

PACHiNATHU8rff;ii>^ra/tt»  38,  173, 

216 
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I.—CATALOGUES. 

I.— OaTALOGUB  07  THB   SPBOIlCBirB  OF  NlTXTBAL  HI8TOBT  AVD  lin0BLLAKlOU» 

CuBiosiniB  IK  THB  AiTBTBALiAV  MusBUx,  bj  G-.  Bennett.    1837 
8vo.,  pp.  71. 
This  Ifl  the  nrat  CatalogoA  of  the  oont-ents  of  the  AnttraliAii  Hasenm.  It  OMitidntlist* 
of  800  specimens.    It  is  now  oat  of  print. 

II.^Catalooue  op  Mammalia  nr  thb  Collbction  ov  thb  Axtstbaliajt MxmiTM, 
by  G.  Krefft,  1864.     12ino.,  pp.  133. 
An  intOTesting  CataJograo  ofportion  of  the  Collections  at  date  of  pnblioationy  now  ont 
of  print.    Mr.  Uerard  Krefft  was  then  Carator  of  the  Museum. 

HI. — Catalogite  ov  the  Minerals  and  Books  in  thb  Collbotion  of  thb 
AvsTBALiAN  Mu8EUM>  bj  G.  Krefft.     1873.    8yo.,  pp.  xyii.-115. 
This  is  now  ont  of  print. 

IV. — Catalogue  of  the  Austbaxiak  Bibdb  in  thb  Aubtbauan  Mubbtm,  by 
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Part    I. — Accipitree.   1876.  *)  Second  Edition,  reTised  (  8yo.,  pp.  zii.-74. 
Part  II.— Striges.         1890.  j     by  A.  J.  North,  1398.    {  8to.,  pp.  yi.-81. 

Wrappers,  48. 
Part  lu.— Psittaci.       1891.    8vo.,  pp.  viii.-llO.    Wrapper,  6«. 
Part  IV.— Halcyones.   1894.    8vo.,  pp.  viii.-24.    Wrapper,  28.  6d. 
This  work,  although  not  yet  completed*  is  indispensable  for  students  of  AnstraHaft 

Omittxologj.   The  Author  was  for  many  years  Curator  of  the  Australian  Mnssom, 

and  is  well  known  as  an  authority  on  Australian  birds. 

V. — Catalogue  of  thb  Aubtbalian  Stalk  and  Sesbil-bxed  Cbubtaoba,  by 
W.A.Haswell.    1882.   8vo.,  pp.  xxiv..324, with 4 plates.  Wrapper, 2l8 
This  work  is  still  a  standard  work  of  reference  for  students  of  Australian  Crustacea. 
The  Author  is   now   Profeisor  of  Biolosry  at  the   Sydney   Uuirersity.    It  i» 
getting  simrce,  but  there  are  still  a  few  copies  left.  * 

y I.— Catalogue  of  the  Libbaby  of  the  Aubtbauan  Mubbum.    1883.  8to., 


pp.  178.    With  two  Supplements. 
B  Catalogue  was  prepared  by  Mr.  T.  O.  Piel 
Haswell,  then  Acting  Carator  of  the  Museum.  Two  Supplements  were  published. 


This  Catalogue  was  prepared  by  Mr.  T.  G.  Fielding  under  the  supervision  of  Mr.  W.  A. 


and  further  Supplements  have  been  issued  as  Appendices  to  the  Trustees'  Annual 
Beports.  The  Australian  Museum  Library  has,  nowever.  grown  to  such  an  extent 
that  tbe  Catalogue  is  practically  obsolete.  A  new  Catalogue  has  been  prepared 
by  the  present  Secretaxy  and  Librarian,  Mr.  S.  Sinclair,  and  is  waiting  an  oppor- 
tunity for  publication. 

VII. — Catalogub  of  a  Collection  of  Fosbim  in  thb  Aubtbalian  Museum, 
WITH  Intboduotobt  Notes,  by  F.  Batte.  1883.  8vo.,  pp.  xxviii.-160. 
Wrapper,  2s.  6d. 
This  is  a  Catalogue  of  the  Foreign  Collection  as  arranged  at  date  of  publication,  the 
Author  bemg  theo  Mineralogist  in  the  Museum.  It  is  now  useful  only  as  a  list  of 
specimens,  and  is  no  longer  a  guide  to  the  Collections. 

VUl, — Catalogue  of  the  Aubtbalian  Htdbojo)  Zoofhttbb,  by  W.  M.  Bale. 
1884.    Syo.,  pp.  198,  with  19  plates.    Wrapper,  8s.  6d. 
This  is  a  necessary  work  of  reference  in  its  subject.    A  few  copies  are  still  obtainable^ 
but  the  work  is  becoming  scarce. 

IX — Dbbcriptite  Catalogue  or  the  Gbnebal  Collection  of  Minebals  nr 
THE  Aubtbalian  Museum,  by  F.  Batte.    1886.    8vo,.  pp.  221,  with  a> 
plate.     Boards,  28.  6d. ;  clotli,  ds.  6d. 
The  same  remarks  apply  to  this  as  te  Ko.  Vll.,  above. 
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X.— CaTALOOUK  of  EoanrODBBMATA  19  THB  Austeauak  Mumum.  bj  K.  P. 
Baiusay.  Fart  i.— Echini.  1886.  2od  edit.,  1890.  8ro..  pp.  iu.,  11.-64, 
with  6  plntM.  Wrapper,  2«.  6d. ;  doth,  Zs,  6d. 
Thii  wma  prei^rei  bj  Br.  Bainw  while  be  wae  Cantor  of  the  Maseam.  Ite  vahae  it 
■howu  hj  the  need  of  a  eecond  edition,  but  owinf  to  the  author's  iUnees  and  nagva^ 
tion  it  wan  not  continued. 

XI.  — DbBCBIPTITX    CaXAIAOUB    of    THI    MbDUSX    of    THB    AUSTEALIAK    SlAS. 

Parti. — Scyphomedusn.    Part  ii. — Hydromedu8iB,b7B.TonLeiidenfeld. 

1887.    8vo.,  pp.  82  and  49. 
This  Catatoffue  has  been  sapereeded  by  other  publications  elsewhere,  and  is  not  now 

issued. 

XII.— DnOBIPTITBCATALOeUB  OF  THS  NlBTS  AltD  EgMOF  BiBDA  FOVVD  BBSID- 

INO  IV  AURTBAUA  AVD  Tabxahia,  bj  A.  J.  North.    1889.    8ro.,  pp.  if., 
▼.-407.  with  21  plates.    Wrapper.  258.    Coloured  plates,  £2  15b. 
See  remarks  under  Special  Catalogues.    A  few  copies  of  this  work  are  still  on  hand. 
XIII.  — DbSCRIPTIVB  CaTALOOUB  of  THB  SpOKGBB  of  THB  AUVTBALIAIT  MUSBTM,  by 

R.  von  Lendenfeld.  188S.  8ro.,  pp.  xiy.-260,  with  12  plates.  Boards, 
78.  6d.j  cloth,  lOs.  6d. 
Dr.  Iiendenf^  is  well  known  as  an  authority  on  Sponge*,  and  is  the  author  of  a  work 
on  the  Homy  Sponm,  published  br  the  Boval  Society  of  London.  The  Tnutees 
of  the  Australian  Museam  took  an  Interest  in  the  pablication  of  the  larger  work, 
and  have  still  a  few  copies  of  it,  as  well  as  of  the  above  Catalogue,  to  spare. 

XIV.— CaTALOOVB  of  THB  FiSHBB  IV  THB  AUSTKALIAIT  MUSBITM.      Part  I. — Pals- 

ichthyanFishes,  by  J.  Douglas  Ogilby.  1888.   8ro.,  pp.  84.   Wrapper, 
2s.  6d. ;  boards,  8s.  6d. 
Mr.  J.  D.  OcilbT  was  at  one  time  Ichthyologist  in  the  Australian  Museum,  and  is  s 
recognised  authority  on  Australian  Fishes. 

XV.— Catalooitb  of  thb  Mabinb  Shbllb  of  AvBTiALiA  AKD  Tasmavia,  by  J. 
Brazier. 
Part    i.^Cephalopoda.    1892.    8?o.,  pp.  20.    Paper,  28.  6d. 
Part  II.— Pteropoda.    1892.    8to.,  pp.  22.    Paper,  26.  6d. 
Part  III. — Gasteropoda  (Morez).    1893.    8vo.,  pp.  32.    Paper,  2b.  6d. 
Mr.  Brazier  was  Conchologist  in  the  Australian  Museum,  and  has  a  wond-wide  rspata> 
tion  in  that  subject. 

XVI.— Cataloous  of  AviTBAUAV  Mammalb,  with   Introdnctoiy  Notes  on 
General  Mammalogy,  by  J.  Douglas  Ogilby.  1892.  8to.,  pp.  XTi.-144. 
Wrapper,  88.  6d. 
A  very  useful  Catalogue,  compiled  by  the  author  of  Cat.  XIY.,  above. 
XVIL^DbSOBIFTITB  CaTALOOUB  of  thb  TuKICATA   IK  THB  AVBTBAZJAV  HVSBTM, 

by  A.  Herdman,  D.Sc,  F.B.S.,  &c.,  Professor  of  Natural  History  in 
UniTersit^  College,  Liverpool.  1899.  8yo.,pp.ZTiiL-189.  Boards,  78.6d. 
This  is  really  a  Monograph  of  the  Australian  Tunicato,  which  should  be  in  the  hands 
of  every  student.  The  Author  is  an  authoritv  in  bin  subject,  there  are  numerous 
new  species  described,  and  the  work  is  fully  illustrated  with  hthographio  pktsa 


SPECIAL  CATALOGUES. 

I. — NbBTB  and  EqQB  of  BlXDB  FOUVD  BbBBDIVO  nr  AUSTRALU  AHD  TABMAjnA, 

by  A.  J.  North,  C.M.Z.S.  4to. 
Mr.  North  was  the  author  of  Catalogue  XII.,  **  Descriptive  Catalogue  of  Neete  aad 
Eggs  of  Birds  found  Nesting  in  Australia  and  Tasmaxiia,**  which  is  out  of  print. 
The  work  now  in  preparation  is  more  than  a  new  edition  of  the  former,  and  will 
be  entirely  re-written.  It  will  contain  numerous  tgures  of  Birds,  and  plates  ol 
Nests,  Em,  and  Breeding  Places.  Every  effort  is  beinr  made  to  issue  a  ueeltal 
and  reliable  book,  which  will  be  also  a  work  of  art. '  It  will  be  issued  in  parts,  sad 
"   the  price  to  subscribers  for  the  complete  work  (nncoloured  plates)  wiU  be  SSa. 

Vol.     L— 1901-1904.  4to.,  jjp.  vii.-dTe.  8+7  plates.    258. 

n— MONOGRAPHS. 

Im«— IfoHOomAPH  OF  THB  HoBNT  Sfokgbs,  by  BL,  tob  Lendenfeld.     1880 
4to.,  pp.  iy.-936.  with  one  diagram  and  50  plates.    iB8. 
This  work  was  publishel  by  the  Boyal  Sodetj  of  London,  but  the  Trustees  of  the 
Aushralian  Museum  sbared  the  expense,  and  they  haTo  still  a  few  copies  for 
distribution. 
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PUBLICATIONS  OF  TUB  AU8TBALIAM  HV8ST7M.  HI. 

I.— AVSTBALIAN   LXPIDOPTX&A  AMD  THKIB  TfiANSFOBMATlONS,  bj   the  late 

A.  W.  Scott>  with  lUastratioiis  by  his  dauffhtors.  Mrs.  Morgan  and 
Mrs.  Forde.  Edited  and  revised  by  Mrs.  Forde  and  A .  S.  Olliff.  Vol.  II., 
5  tMurts.  Wrappers,  16s.  each,  or  the  oompleto  volume,  wiUi  Index,  £S. 

Th«  MamuMripti  and  Dntwinfiof  the  l»to  Mr.  A.  W.  Soott,  relatiog  to  thi  Ufe-biitories 
of  th«  AuttnliAa  Lepidopten,  hariaff  pMMd  into  the  poweasion  of  the  TrastoM 
of  the  AostraUan  Maaeam,  it  was  deofded  to  oonttnne  the  publioation  nnder  the 
aboTe  title. 

A  treah  iaaue  of  Parte  L,  ii..  in.,  forming  Volume  L  of  the  work  (London,  18M,  Van 
Voorst,  nine  eoloored  platea),  ia  now  avaiUble  for  porohaae.   Price  £8. 


III.— MEMOIRS. 

I.^HlSTOBT  AND  DbSOBIFTION  OF  THB   SkBLBTON  OF  A  NBW  SPBBX  WhALB 

IN  THB  AuBTBALiAN  MusBUK»  by  W,  S.  Wall.   1861.  8vo.,  pp.  66,  with 
plates.    Beprint  1887.     Wrappers,  2s.  6d. 
Deeoribea  a  Sperm  Whale,  84  feet  long,  captured  in  Port  Jackson,  the  skeleton  of 
which  in  exhibited  in  the  Anttraliau  Muaenm. 

II.— LoBD  HowB  Island  :  Its  Zooloot  and  Prtsioal  Chabaotbbs.  1889. 
8vo.,  pp.  viii..l82,  with  10  plates.  Boards,  7s.  6d. ;  cloth,  10s.  6d. 
An  account  of  an  exploring  and  coUecting  expedition,  aent  bj  the  Trusteee  of  the  Aus- 
tralian Muaenm  in  1887.  The  QeneralZoology,  the  QeologT  and  Physical  Structure, 
are  deeoribed  by  Mr.  B.  Ktheridge,  Junr.  i  the  Oology  by  Mr.  A.  J.  North ;  the 
Beptilee  and  Fiahee  by  Mr.  J.  D/OgUby ;  the  Inaecta  by  Mr.  A  8.  Ollilf ;  and  the 
Bock  Spedmena  by  mr.  T.  W.  E.  Da?id. 

III.— Thb  Atoll  of  Funafuti,  Ellics  Qboup  :  its  Zoology,  Botany,  and 
Gbnbbal  Stbuotubb,  based  on  Collections  made  by  Mr.  C.  Hedley. 
1896-1900.  8vo.,  pp.  vii.-609,  27  plates,  in  10  parte.  Wrappers,  £1  lis 
6d;  or  bound  in  cloth  iBl  15s. 
The  Boyal  Society's  first  expedition  to  Funafuti  was  accompanied  br  Mr.  C.  HedlCT.  of 
the  Australian  Museum,  and  thia  work  ia  baaed  on  the  Collectiona  made  by  mm. 
The  Ethnology  and  the  Molluaca  are  described  by  Mr.  Hedley ;  the  other  Marine 
InTcrtebra  by  Mr.  T.  WhitelMwe ;  the  Insects  by  Mr.  W.  J.'  Rainbow ;  the  Fishes, 
Beptiles,  and  Mammala  by  Mr.  E.  B.  Waite ;  a  new  Enteropnensta  and  other 
specimens  by  Mr.  J.  P.  Hill ;  a  few  Bock  Specimena  by  Dr.  T.  Cookaey ;  the  Birda 
by  Mr.  A.  J.  North. 

rV.— SOIBNTEPIC  BbSULTS  OF  THB  T&AWLINO  EZPBDITION  OF  H.M.C.S. '  ThJHTIS' 

OFF  THB  Coast  of  Nbw  South  Walbs,  in  February  and  March,  1898. 
Ths  aoTemment  of  New  Sonth  Walea  commiarioned  a  ateamer  for  experimental  trawling 
parpoeas,  under  Mr.  F.  Famell,  M.LJL.,  and  Mr.  E.  B.  Waite  accompanied  it  on 
behalf  of  the  AuatraUan  Museum.    The  Sdentiflc  Besults  are  being  worked  ont 
by  the  Staff  of  the  Mnaeum,  and  pnbliahed  by  the  Tmatees. 

(In  course  of  publication).    8vo.    8  parts  issued. 


IV.— GUIDES. 

I.— QUIDB  TO  THB  AUSTBALIAN  FOBSIL  BbHAINS  IN  THB  AUBTKAXJAN  MUSBUM. 

1870.    8vo.    (Out  of  print). 

It.  — QlTIDB  TO  THB  CONTBKTS  OF  THB  AUBTBALIAV  MVBBTIK.      1888.     8vo.,  pp. 

iv.-67.     (Out  of  print). 

111.— GUIDB   TO   THB   CONTBNTS   OF   THB  AuST&ALLAnMuSBUK.      1890.     8V0., 

pp.  156.    Wrapper. 
Guides  I.  and  ll.  are  ont  of  print.    Guide  HI.  is  still  obtainable,  bnt  ia  anperseded  by 
new  arrangementa  of  the  collectiom.    It  ia  uaeful,  howerer,  aa  giving  a  history  of 
the  Museum,  and  liaU  of  ita  principal  contents,  but  not  in  order  of  present 
arrangement. 
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IV.  PUBLICATIONS  OF  THE  AUSTRALIAN  MUSEUM* 

v.— MISCELLANEOUS    PUBLICATIONS. 
I. — List  of  Old  Documents  ^nd  Bslics  in  the  Australian  MusEev, 
1884.    Beprinted  with  additions,  1890.    8vo.  pp.  4. 

ir.— Dmobiptttb  List  of  Abobioinal  Weapons,  Implements,  btc.,  fbom 
THE  Darling  and  Lachlan  Eivers,  by  K.  H.  Bennett*  F.L.S.  1887. 
8vo.  pp.  8.     (Out  of  print). 

ni. — Notes  for  Collectors.    1887.    8vo.    Is. 

IV. — Hints  for  the  Collectors  of  Geolooioal  ani>  Mineraloqicai* 
Speoihens,  by  F.  Batte.    pp.  26,  with  a  plate.    6d. 

V. — Hints  fob  the  Preservation  of  Specimens  of  Natural  Histobt, 
by  E.  P.  Bamsay.     1891.    4th  Edition,    pp.82.     Is. 

VI. — List  of  Duplicate  Books  and  Pamphlets,  available  for  Exchange, 
IN  THE  Library  of  the  Australian  Museum.  Prepared  by  S. 
Sinclair,  Secretary  and  Librarian.    1900.    8yo.»  pp.  24. 

VI.— RECORDS. 

The  Becords  contain  de»criptiou8  of  specimene,  accounts  of  irpeditions,  and  othe> 
retulti  of  the  scientiflo  work  of  the  Musenm  Staff. 

Vol.      I.— March.  1890,  to  Deer.,  1891.    8vo.,  pp.  xxv.-211,  30  plates,  in  11  parts. 
Price  253. 

Vol.    II.— April,  1892,  to  Jan.,  1896.    8vo.,  pp.  zii.-112,  28  plates,  in  7  parts 
Price  25s. 

Vol.  III.— Jan..  1897,  to  Deer.,  1900.    8vo.,  pp.  xii.-288,  87  plates,  in  8  parts. 
Price  26s. 

Vol.  IV.— March,  1901,  to  Sept.,  1903.    8?o.,  pp.  ix.-888,  50  plates,  in  8  parts. 
Price  268. 

Vol.    v.— April,  1903,  to  July,  1905.    8vo.,  pp.  xiii.-352,  46  plates,  in  6  parts. 
Price  258. 

Vol.  VI. — June,  1906,  and  in  course  of  publication.    Parts  1  and  2  issued. 


The  Museum  Publications  may  be  obtained  from  the  Librarian  or  the 
Attendants  at  the  Museum,  or  from  the  following  Booksellers: — 

Sydney  :  Messrs.  Angus  &  Eobertson,  Castlereagh  Street. 
Messrs.  Turner  &  Henderson,  Hunter  Street. 
Mr.  E.  W.  Cole,  George  Street. 

Melbourne:  Messrs.  Melville  &  Mullen,  Collins  Street. 
Mr.  E.  W.  Cole,  Book  Arcade. 

Adelaide:  Mr.  E.  W.  Cole,  Rundle  Street. 

Berlin:  Messrs.  B.  Friedlander  &  Sohn. 

London  :  Messrs.  Dulau  &  Co.,  37  Soho  Square. 
Mr.  Bernard  Quaritch,  15  Piccadilly. 

Messrs.  Henry  Sotheran  &  Co.,  140  Strand,  and  37  Pico«dilly. 
Messrs.  Williams  &  Norgate,  14  Henrietta  Street,  Coyent  Garden. 
Messrs.  Wm.  Wesley  &  Son,  28  Essex  Street,  Straud. 
Messrs.   Kegan  Paul,   Trench,    Triibner    &    Co.,    Dryden    House,  43 
Gerrard  Street,  Soho. 

Exchanges  of  other  Publications  are  solicited^'for  the  Australian  Museum 
Library.  Parcels  should^tbe  addressed  to  ''The  librarian,  Australian  Museum 
College  Street,  Sydney,  N.S.W." 
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SUBJECT  ENTRIES. 


A.  1.  59  90? 

Description  of  a  new  PhaMcogale  from  North  Western  Australia. 
By  Edgar  R.  Waife. 

Bee  Ausf,  Mus.,  v.. 2, 1904. 

A  1  59W  2 

The  Genua  Dromicin  in  New  South  NVale=».     By  Ed^far  R.  Wait©. 

Bee.  Aust.  Mus..  v  ,3, 1904. 

A.  2.  5982 

Ornithological  Note*.     By  Alfred  J.  North. 

i.    On  Melithrfpius  hrevirentrit,  Vijf.  and  Horsf. 

ii.    On  the  Extension  of  the  Rang;e  of  Qalinago  au<iralis  to  Lord 
Howe  Island. 

iii.     On   the   Extension   of  the    Range   of   Zwteroua  lateralis, 
Cardueliit  eUgans,  and  Siurnus  vulgaris  to  Norfolk  Island. 
Bee-  Ausf.  3fii5.,  v.,  5,  1904. 

A.  2.  5982  (96) 

Birds  of  Ocean  Island.     By  Alfred  J.  North. 

Bee.  Aust.  Ml**.,  v.,1,  1903. 

A.  2.  5986 5 

Description  of  the  Eggs  of  the  White-Quilled   Rock   Pigeon   {Pefro- 
phassa  alhipennis,  Gould).    By  Alfred  J.  North. 

Bee.  Ausi.  Mus,,  i'.,4.  1904. 

A.  2.  5987 1 

On  Heterochrosis  in  Australian  PHtfaci.      Bj  Alfred  J.  North. 

Bee.  Ausf.  Mus,.  r.,4, 1904. 

A.  2.  5988 

Description  of  a  new  Species  of  PmpMIa,    By  Alfred  J.  North. 

Bee.  Aust.  Mus.,  v.  A.  1904. 

A.  2.  5988 

Description  of  a  New  Species  of  Pachycephala,    By  Alfred  J.  North. 

Bfje^  Ausf.  Mu$.,  v..  2,  1904. 
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A.  2.  59  33 

On  the  Bower  of  the  Euatern  Bower- Bird  {Chlamydodera  orientalu, 
Gould).     By  Alfred  J.  North. 

Bee.  Aust.  Mus,.  v..  4, 1904. 

A.  2.  59  88 

Description  of  the  Nest  of  the  Quttated  Bower- Bird  ( Chlamydodera 
guttatay  Gonid).  By  Alfred  J.  North. 

Bee.  Aust  Miw.,  v., 2, 1904. 

A.  3.  59*81  (96) 

Reptiles  of  Ocean  Island.     By  Edgar  B.  Waite. 

Bee.  Ausi.  Mim.,  v.,i,  1903, 

A.  3.  59  81  2 

Chersj/dru*  granulattu,  Schneider.     A  Snnke  new  to  Australia     By 
£d»(arB.  V\raite. 

Bee.  Aust.  Mus.,  v,!,  1903. 

A.  3.  59  81  3 

A  Fresh-water  Turtle  {Felochelyft  catUorU,  Gray),  from  New  Guinea. 
By  Edgar  E.  Waite. 

Bee.  Aust,  Mus.y  r.,i,  1903. 

A.  4.  59  70  (93  8) 

Additions  to  the  Fish  Fauna  of  Lord   Howe  Island.    No.  3.     By 
Edgar  B,  Waite. 

Bee.  Aiut  Mus.,  v  ,i,  1908. 

A.  4.  59-70  (93  8; 

Additions  to  che  Fish  Fauna  of  Lord   Howe  Island.     No.  4.     By 
Edgar  B  Waite. 

Bee.  Aust  Mtw.,  f.,5, 1904. 

A.  4.  59-70  (98  8) 

Catalogue  of  the  Fishes  of  Lord  Howe  Island.      By  Edirar  B.  Waite. 

Bee.  Aust.  Mus.,  r.,5, 1904. 

A.  4.  59  70  (94  4) 

New  Records  or  Recurrences  of  Rare  Fishes  from  Eastern  Australia, 
No.  2.     By  Edgar  R.  Waite. 

Bee.  Aust  Mus.,  r.,/,  1903. 

A.  4.  59  70  (94  4) 

New  Rei'ords  or  Recurrences  of  Rare  Fishes  from  Eantern  Australia* 
No.  3,      By  Edgar  R.  Waite. 

Bee.  Aust.  Mus.,  r  ,4, 1904. 
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A.  4.  69*70  (96) 

Fishes  of  Ocean  Isl&nd.      By  Edgar  B.  Waite. 

Ree.  Aust  Mus.,  v.,i,  1903. 

A.  4.  5970-5 

The  Breeding  Habits  of  the  Fighting  Fish  (BeHfi  puffnax,CvhnUv) 
By  Edgar  B.  Waite. 

Rw.  Aust  Mus.  V  ,5. 1904. 

A.  4.  59-70  58  (94-4) 

A  Beview  of  the  EUotridt  of  New  South  Wales.      By  Edgar  B. 
Waite. 

Bee.  Aust,  Mus.,  t-  ,5, 1906. 

A.  6.  59-40  (93-1) 

Additions  to  the  Marine  Molluscan  Fauna  of  New   Zealand.    By 
Charles  Hedley. 

Bee.  Auit  Mus.,  v.,5?,  1904 

A.  5.  59-40  (96) 

Mollusca  of  Ocean  Island.    By  Charles  Hedley. 

BecAu9t.Mu$.,v.,l»iW)S, 

A.  5.  59-40-1 

The  Habitat  of  Qomphina  mixrohi,  Aogas.     By  Charles  Hedley. 

Bee.  Aust  Mus.,  v.,'^s  1904. 

A.  6.  59-54  4 

Studies  in  Australian  Araneidee,  No.  1.     By  W.  J.  Kainbow. 

Studies  in  Australian  Araneidse,  No.  2.     By  W.  J.  Bainbow. 

Bee.  Aust.  Mtw.,  i;.,i.  1903,  2, 1904. 

A.  6.  59-57-62 

Note  en  Cicindela  jningi,  and  descriptions  of  Two  New  Beetles,    By 
W.  J.  Bainbow. 

Bee.  Aust  Ifua.,  v., 4. 1904. 

A.  6.  59  57-74 

A  New  "  Bat  Tick."     By  W.  J.  Bainbow. 

i?ec.  4u5i.Mui.,  v., -i?,  1904. 

A.  6.  59-57-84 

The  Larvae  of  Doratifera  casta,  bcott.     By  W.  J.  Bainbow. 

Bee.  Aust  Mus.,  Vy4, 1904. 
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A.  7.  69  89  (96) 

EcbiiMdermata  of  Ocean  laUnd.  By  TIior.  White)ei;ge. 

Bee.  Aust.  Mim-^  v.,l,  1903. 

A.  7.  B9-51  74 

A  New  Species  of  Dendrostoma,     By  H.  L.  Kestevnn. 

Itec*  Ausi.  Mus.   v  ,  /.  1903. 

A.  7  59  52  (96) 

Arthropoda  of  Ocean  Island.    By  W.  J.  Rainbow. 

Bee  Ausi.  Mus..  Vyl  1908. 

A.  7.  59-53  (96) 

.  CmstaceH  of  Ocean  Island.     By  Thos  Whitelegge. 

Bee.  Aust  Mus..  v  ,  /,  1903. 

A.  7.  59  54  4 

Notes  .on  thn  Architecture,  Nestinti:  HahitA,  and  Life  Histories  of 
Australian  Araneidse,  babed  on  specimens  in  the  Australian 
Museum.     By  W.  J.  Rainbow. 

Bee.  Aust.  Mus.y  t'.,5. 1904. 


A.  7.  59-54  4 

Studies  in  Australian  Araneids  iNo  3.     By  W.  J.  Rainbow. 

Bee.  Aust.  Mus.,  v  ,5,  1904, 

A.  7.  59  57  58 

Anstralian  Cicadidffi.     The  Mating  of  Ci/clochiU  awttralatirt,  Don., 
and  Thopha  staccaia,  Amyot.     By  W.  J.  Rainbow. 

Bee.  Ausi.  Mus.,  v.:?,  1904. 

A.  7.  59  57  75 

Notes  on  Fleas  Parastic  on  the  Tiger  Cat.    By  W.  J.  Rninbow. 

Bet.  Ausi.  Mus.,  v   U  1903. 

B.  8.  57-18  (94  4) 

A   Remarkable  Rock-Shelter  in   the  Milton   District,  New    South 
Wales.     By  R.  Stheridge,  Junr. 

Bee.  Ausi.  Mus.,  ?  ,;?,  1904. 

B.  8.  57-171  (94-4) 

Aboriginal  Petroglyphs  between  Beaumont  and  Hamley  Trignometri- 
cal  Stations,  Kuringai.     By  R.  Etheridvp,  Junr. 

BeeA^f'Mus.yV.^,  1904, 
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6718  and  57-2  (944) 
'    Bthnolo«ie»l  Notes  m»d.  at  Copmanhurst.  Clarence  EWer,    By  E. 
^*''«"''«*-  Etc.  Aust.Mut.,v.,5, 1906. 

6717  (96) 
■    The  T»»an.  or  Coil  Feather  Money  of  Santa  Cruz.   By  B.  Etheridge, 

^"°'-  Bee.  Aust.  afi«..  v.,1. 1908.  3, 1904. 

•     No,».  on  A«.tra,Un  Cretaceou.  ^''^'^^^^^^.^^^^^X'T^- 

661 
C  2 

An  Endophyte  (SKcAm  «,*m«oW«),occurrinB  in  the  test   of  a 
Cret^'-Ulve.     By  E.  Ether^.e.^Junr.^^^^    ^    ^^^ 

C2  "* 

Further  ObwrTationg    on    the    Candex    of    Glo.»oj.terU.      By    E. 
■theridge.  Jnnr.  ^^^^  ^^^  ^^^^^  _  ^.    ,^  1903. 

56-361 
C  2 

Fo,»opora,  a  New  Q-nne  of  Palieozoic   Perforate  Corals.    By  E. 
EtheridRe.  Junr.  ^^^^  ^^^^^  ^^^    ^    ^  1903. 

2  68  39 1  (94  4) 

PUocHnu,  in  the  Upper  Silurian  rooks  of  the  Yass  District.      By  E. 
Etheridge,  Junr.  ^^  ^^^  ^^^    ^.   5  1904. 

'  On  the  Occurrence  of  the  Genus  P^ycAoeera,  (?)  ^»d  °^''«' f ,^*^;f"^l 
Fossils  in  the  Cretaceous  Beds  of  the  Northern  Territory  c. 
South  Australia.    By  E.  EtheridgOu^nr.^  ^^^    ^    ^  ^^ 

p  2  68*.  5  (94-4) 

On  the  Occurrence  of  a  Litnitean  .n  the  Upper  Silurian  Eocke  of 
'^U^nin.  New  South  Wales.     By^Kth^d^e.  Jan.  ^^  ^^ 

5681-6  (94-4) 

J  ™  "  Bee  Aust  MiM. ,  v- ,  5,  iyu4. 
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C.  2.  56  53  93  (94  6) 

Trilobite  Bemains   collected  in  the  Florentine  Valley,  West  Tas- 
mania, by  Mr.  T.  Stephens,  M.A.     By  B.  Etherid^^e,  Janr. 

Bee.  Aust  Mus..  v.y2, 1904. 

C.  3.  54-90  (94  4) 

On   a  Mineral  Allied  to  Moutmorillonite  from  Exeter,  Neiv  South 
Wales.     By  C.  Anderson. 

J?cc.  AuiU  Mui.,  v.,1.  1903. 

C.  3.  54-90  (94  4) 

An  ABSociation   of  Natrolite  and  Datolit^  at  Pokolbin,  New  -  South 
Wales.     By  C.Anderson, 

Bee.  AusU  Mui..  v., 2, 1904. 

C.  3.  54  90  (94  4) 

The  Occurrence  of  Monazite  in  situ  at  Blatherarm  Creek,  near  Deep, 
water,  N.S.W.     By  C.  Anderson. 

Bee.  Auzt.  Mu«.,  v.. 4, 1904. 

C.  3.  54  90  (96) 

Analysis  of  Phosphatic  Specimens  from  Ocean  Island.     By  Chas. 
Anderson, 

IttC'  Auzt.  Mus,.  t?.,  i,  1903. 

C.  4.  54  90  (94  4) 

Mineraloifical  Notes :  No.  1.    Topaz,  Beryl, Vesuvianite,  Tourmaline, 
and  Wolframite.     By  C.  Anderson. 

ReC'  Aust.  Miis.y  r.o,  1904. 
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